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. Oftice of the Administratot 800 Independence Ave , S W

gﬁ%ﬁ‘:gg%‘ign Washington. D C 20591

Federal Aviation
Administration

FEB 2 T 1987

The Honorable George Bush
President of the Senate
Washington, DC 20510

Dear Mr. President:

I am pleased to submit "The Airliner Cabin Environment--Air Quality and
Safety" report prepared in response to Public ILaw 98-466, dated

October 11, 1984. The Department of Transportation (DOT) was directed to
commission the National Academy of Sciences (NAS) to conduct an independent
study on the cabin air quality in airliners and to submit the study to
Congress, along with any comments and recommendations for legislative,
regulatory, or industry changes.

The NAS study, which focuses on all health and safety aspects of airline
cabin air quality, covers five general subjects: cabin air quality, cabin
environment, emergency procedures, requlations, and records. It summarizes
the findings of the NAS Committee on Airliner Cabin Air Quality and
outlines 21 recommendations for consideration by DOT.

The Department has now completed its review of the NAS recommendations.
An Executive Summary and a Summary of Recommendations and Conclusions are
contained in the enclosed "Airline Cabin Air Quality" report.

I have sent an identical letter to the Speaker of the House of
Representatives.

Sincerely,

Donald D. Engen
Administrator
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Oftfice of the Administrator 800 independence Ave., SW

ngT%iggg%?gn Washington, D C 20591

Federal Aviation
Admiristration

FEB 2 71987

Dr. Frank Press

President

National Academy of Sciences
2101 Constitution Avenue, NA.
Washington, DC 20418

Dear Dr. Press:

The Department of Transportation (DOT) has completed its review of "The
Airliner Cabin Environment--Air Quality and Safety" report prepared by the
National Academy of Sciences (NAS) in response to Public Law 98-466.

The enclosed report, "Airline Cabin Air Quality," provides DOT's response
to the 21 recommendations of the Committee on Airliner Cabin Air Quality
(the Committee). DOT has accepted in full or in part most of the
recommendations of the Committee.

Although research is still needed in the area of cabin air quality, the NAS
study has laid the necessary groundwork. Please convey my appreciation to
the members of the Committee. '

I have also sent copies of both reports to the Speaker of the House of
Representatives and the President of the Senate.

Sincerely,

Neuall] & Z“‘l%

Donald D. Engen
Administrator

Enclosure
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EXECUTIVE SUMMARY

Public Law (P.L.) 98-466, dated October 11, 1984, directed the Secretary of
Transportation to commission an independent study by the National Academy
of Sciences (NAS) on the cabin air quality in airliners and to submit a
copy of that study, together with any comments and recommendations to
Congress.

In compliance with P.L. 98-466, a contract was negotiated between the
Federal Aviation Administration (FAA) and the NAS. The MAS formed the
Committee on Airliner Cabin Air Quality (the Committee) to study all safety
aspects of airline cabin air quality and submitted its report, "The
Airliner Cabin Environment--Air Quality and Safety," to the FAA on

August 12, 1986. The NAS study focuses on all health and safety aspects of
airline cabin air quality. The report includes recommendations for
legislative, regulatory, and industry changes in relation to airline cabin
air quality. The Executive Summary of the NAS report contains the
Committee's findings and recommendations.

This report provides the Department of Transportation's (DOT) response to
the 21 recommendations made by the Comittee. We have accepted in full or
in part most of the recommendations of the Committee. Three major issues
of special interest-—a proposed ban on smoking, further study of cabin air
quality, and Federal responsibility for health effects associated with air
travel-—are addressed below:

1. Proposed Ban on Smoking

The Committee recommended a ban on smoking on all commercial
domestic flights.

While DOT recognizes that exposure to environmental tobacco smoke
(ETS) could be viewed as a problem by same crew and passergers, we
believe that further study is needed before the Department can
propose a definitive response to this recommendation.

Issues that require further consideration include the following:

= Further review of the health effects of ETS, including review
of the studies and reports completed since the NMAS study.

- Further review of the concentration and distribution of
pollutants for various aircraft types.

- Additional consideration of possible technological solutions
(which the Committee found infeasible) to determine if
modifications to aircraft ventilation systems or procedures
would provide acceptable results.

— Further consideration of possible application of any proposed
solutions to international, as well as domestic, flights.



Study of Cabin Air Quality

A major finding of the Committee was "...that, if the lowest rate
of ventilation permitted by current equipment design were used
under conditions of full or nearly full passenger loads, the
resulting ventilation rate would be at the minimum determined to
provide acceptable air quality when smoking is not permitted and
other contaminant sources are not present. In the absence of
sources of contamination, this rate does not constitute a health
hazard."

Based on this finding, the Committee recommended that "A data
collection program that measures airflow and contamination in
airplanes should be implemented."

DOT concurs with the Committee's finding. Discussions, which
began in May 1984, will be renewed with the Environmental
Protection Agency. A cooperative effort will be made to determine
the feasibility of initiating a practical program for making cabin
air quality measurements on board airplanes during typical
operations. Contaminants from all sources will be considered as a
major item in the conception of this program.

Federal Responsibility for Air Travel Health Effects

The finding of the Committee that no Federal agency has direct
responsibility for dealing with health effects associated with air
travel was based on misinformation. 1In fact, the Department does
have authority through FAA and the Office of the Secretary
covering both crew and passenger health. The FAA has the
authority to regulate the health aspects of an aircraft in
operation. In addition, the Office of the Secretary is required
by law to ensure that airlines provide "safe and adequate service.”
Other Federal agencies have complementary health responsibilities.
The responsibilities of these agencies do not conflict with those
of DOT.

Given the broad range of DOT authority over passenger and crew
health, as well as the expertise and the nature of the missions of
the other agencies which have health responsibilities, we see no
reason to consolidate or transfer any authority. We recommend
retention of the present system of health responsibilities.
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SUMMARY OF RECOMMENDA'TLONS /CONCLUSIONS

The following is a summary of the recommendations made by the Committee
followed by DOT's conclusions/recommendations to Congress (in bold type).
Section II of this report contains a detailed commentary of the reasons for
DOT's recommendations and conclusions. For reference purposes, the page
number corresponding to each recommendation contained in Section II is
included at the end of each DOT recommendation.

1.

"The Committee believes that the health effects associated with air
travel should be within the purview of a Federal agency."

The finding of the Committee that no Federal agency has
direct responsibility for dealing with health effects
associated with air travel was based on misinformation.
In fact, the Department does have authority through FAA
and the Office of the Secretary covering both crew and
passenger health. Other Federal agencies have
complementary health responsibilities. The
responsibilities of these agencies do not conflict with
those of DOT.

Given the broad range of DOT authority over passenger and
crew health, as well as the expertise and the nature of
the missions of the other agencies which have health
responsibilities, we see no reason to consolidate or
transfer any authority. We recommend retention of the
present system of health responsibilities.

(Reference Page 3)

"The Committee found that, if the lowest rate of ventilation permitted
by current equipment design were used under corditions of full or
nearly full passenger loads, the resulting ventilation rate would be at
the minimun determined to provide acceptable air quality when smoking
is not permitted and other contaminant sources are not present. In the
absence of sources of contamination, this rate does not constitute a
health hazard."

This was a finding of the Committee and requires no action.
(Reference Page 5)

"A data collection program that measures airflow and contamination in
airplane cabins should be implemented."

Discussions, which began in May 1984, will be renewed
with the Environmental Protection Agency. A cooperative
effort will be made to determine the feasibility of
initiating a practical program for making cabin air
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quality measurements on board airplanes during typical
operations. Contaminants from all sources will be
considered as a major item in the conception of this
program. Another topic that will be included in these
discussions is whether the many variables of flight can be
monitored or controlled to correlate test results from
different flight conditions.

(Reference Page 6)

"The FAA standard (on carbon dioxide) is much higher than standards for
other confined envirormments. The Committee recommends that the FAA
review its carbon dioxide standard."

The FAA will review the need to establish either
ventilation limits, reduced carbon dioxide limits, or both.
After the review, any needed rule change and advisory
material will be proposed.

(Reference Page 7)

"Therefore, the Committee suggests that FAA carry out a carefully
designed program to ensure that cabin ozone concentrations comply with
Department of Transportation regulations.”

The FAA will issue biennial action notices requiring

FAA inspectors to report on the present status of all U.S.
air carriers' compliance with the existing ozone
regulations. The responses to the action notices will be
summarized and published. Identified deficiencies will be
corrected.

(Reference Page 8)

"The Committee recommends a ban on smoking on all domestic commercial
flights, for four major reasons: to lessen irritation and discomfort
to passengers and crew, to reduce potential health hazards to cabin
crew associated with ETS (environmental tobacco smoke), to eliminate
the possibility of fires caused by cigarettes, and to bring the cabin
air quality into line with established standards for other closed
environments."

The Committee stated that "Empirical evidence is lacking
in quality and quantity for a scientific evaluation of the
quality of airliner cabin air or of the probable health
effects of short or long exposure to it."

We agree that exposure to ETS could be viewed as a problem
by some crew and passengers. However, we believe that
further study is needed before the Department can propose
a definitive response to this recommendation.
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Issues that require further consideratiqn include the
following: : ‘

- Further review of the health effects of ETS, including
review of the studies and reports completed since the
NAS study. '

- Further review of the concentration and distribution of
pollutants for various aircraft types.

- The effectiveness and economic effects of possible
technological solutions such as modifications to
aircraft ventilation systems or procedures.

- Purther consideration of possible application of any
proposed solutions to international, as well as
domestic flights.

(Reference Page 10)

"Bocause a likelihood of occurrence of epidemic disease when forcedrair
ventilation is not available on the ground has been demonstrated, the
Committee recommends that a regulation be established that requires
removal of passengers from an airplane within. 30 minutes or less after
a ventilation failure or shutdown on the gtound and maintenance of full
ventilation whenever onboard or ground air-conditioning is available."”

Because the occurrence of complete ventilation cessation
on passenger—laden airplanes is extremely rare and
sometimes unavoidable, we do not believe that regulatory
action is necessary. Howevery, there may be value in ‘
bringing this concern to the attention of the air carriers.
The FAA will advise air  carriers of the need to deplane
passengers, if possible, after 30 minutes without
ventilation.

(Reference Page 12)

nhe Committee also recommends that maximal airflow be used with full
passenger complements to decrease the potential for microbial exposure
and that recirculated air be filtered (to remove particles larger than
2-3 um) to reduce microbial aerosol concentrations.™

The program for making cabin air quality measurements
identified under Recommendation 19 will include microbial
aerosol concentrations at different cabin airflows.
Whether or not maximal airflow is required at all times
will be evaluated at the conclusion of this measurement
program.

(Reference Page 13)



10.

1.

"Mhe Committee concluded that current pressurization criteria and
regulations are gencerally adequate to protect the traveling public.
However, the medical profession should use a more efficient system to
warn those with existing medical conditions who are more susceptible to
changes in pressure or to long exposure to low pressure that there
might be some hazard to their health."

The FAA will continue its ongoing effort to provide
aviation medical information to the members of the medical
profession to enhance their ability to advise those
patients at risk concerning possible hazards secondary to
the in-flight environment. In addition to direct contact
with FAA-designated aviation medical examiners, the FAA
will continue to encourage publication of such information
in medical journals. The American Medical Association
will be asked to republish the excellent article "Medical
Aspects of Transportation Aboard Commercial Aircraft”
(Journal of the American Medical Association, February 19,
1982, Volume 247, Number 7) (Appendix 3).

(Reference Page 14)

"FAA should consider rule-making that restricts exposure [to cosmic
radiation] of pregnant flight crew and crew members. In addition, FAA
should investigate total radiation exposure of flight crew and cabin
crew members through the use of a statistical sample of full-time
employees and should require airlines to provide precautionary
information to their flight attendants about radiation exposure."

The FAA is currently developing advisory information to
promote radiation safety through educational initiatives
for use by the air carrier industry. This information
will be distributed, and with management cooperation,
crewmembers concerned with radiation exposure will be able
to limit such by scheduling within domestic and flag route

systems.

(Reference Page 15)

"The Committee approves of current efforts to base passenger safety
briefings and written materials on empirical testing of camprehension

and retention.”
This recommendation does not require DOT action.

(Reference Page 16)
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i2.

13.

"The Committee suggests that FAA or appropriate industry organizations
consider the advisabiiity of developing an empirical research program
to examine passenger response to safety instructions under routine and
emergency conditions and revise them as appropriate. Consideration
should be given to running some quizzes during a flight to see, for
example, what proportion of passengers have retained the key features
of the safety briefing."

Attentive passengers who have received the preflight
briefings could "pass" quizzes given during nonstressful
flight situations, however, that does not necessarily
mean that they will take the correct action in a given
emergency situation.

The FAA is deeply interested in suggested improvements for
briefing techniques from the the airline industry but
believes that requiring a quiz data base is not
appropriate.

The guidance concerning these briefings is contained in
AC 121-24. This AC will be updated as necessary.

(Reference Page 16)

"The Committee recommends that FAA require that information on proper
response co fire emergencies be included in oral and written passenger
safety information."

Recent occurrences of unwarranted passenger-initiated
emergency evacuations have caused concern that preflight
briefings may in some cases motivate some people to act
independently and unnecessarily. The accepted practice of
both the FAA and the airline industry is that briefings
concerning emergency actions should not create passenger
apprehension or inspire unwarranted actions by
passengers. The emergency procedures for passengers are,
therefore, relatively passive (i.e., follow instructions
given for their individual protection) while trained
crewmembers implement procedures and deploy any required
equipment necessary to assure the continued safe flight
and landing of the airplane and the safety of the
passengers. The FAA will continue the present practice.

(Reference Page 17)

vii



14.

15.

"ihe Committee feels that continuing research (fire safety) is also
needed in materials development.”

The FAA agrees that continuing research is needed in the
development of improved fire-safe materials. The FAA's
part in this research generally entails the analysis of
fire-safety problems and the development and validation of
practical small-scale test equipment that can be used to
measure reliably the relative fire-safety characteristics
of materials. Using this test equipment, the FAA
cooperates with material producers, interior fabricators,
aircraft manufacturers, and airlines in the development
and adaptation of new materials which have a high level of
fire safety as well as durability, cleanability,
appearance, and other practical characteristics necessary
for economically competitive materials.

Recent examples of this highly-successful, cooperative
approach between FAA and industry include the
establishment of new standards for heat-resistant
evacuation slide materials, cargo compartment fire barrier
liner materials, fire-safe seat cushion materials, and
cabin wall and ceiling panel materials.

The FAA plans to continue this approach in the development
of improved materials and believes that this action is
responsive to the Committee's recommendation.

(Reference Page 18)

"The Committee noted that current emergency procedures for smoke
removal recommend that the cabin be depressurized to 10,000 ft. This
procedure 1is ineffective and should be discontinued."

The PAA will obtain and review additional information

that is known to address the smoke evacuation issue.

This will include a Lockheed study that investigated
decompression as a means to control or extinguish a

fire, pertinent information retained by the cognizant
aircraft certification offices, and any additional
information from the NAS. NTSB in-flight smoke and fire
accident/incident reports will also be reviewed. Based on
this review, the FAA will determine the effectiveness of
the current emergency procedures for smoke removal.

AC 25-9 will be revised to be more specific relative to
decompression procedures and include any limitations on
their use.

(Reference Page 19)
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16.

17.

"However, there are generally more crew members than fire
extinguishers, and the Committee recommends that FAA review the
proposed rule on protective breathing devices for crew members to
ascertain the desirability of supplying such equipment for all crew
members, rather than limiting it to the persons expected to be involved
in firefighting. In addition, the Comnittee suggests further
evaluation of the potential of emergency breathing equipment for all
cabin crew members to improve safe and expeditious evacuation of
passengers in fire emergencies."

The evaluation of the potential of emergency breathing
equipment for all cabin crewmembers to improve the safe
and expeditious evacuation of passengers in fire
emergencies will be conducted in conjunction with the
planned action on Recommendation Number 17.

The FAA is currently participating in a joint
international effort between representatives of the Civil
Airworthiness Authorities of Canada, France, and the
United Kingdom. A meeting will be held in May 1987
between the four nations to decide on further

activity. Once this international effort is completed,

the FAA will assess the need for regulatory action.

(Reference Page 20)

"mhe Committee recommends that FAA re-examine passenger protective
breathing devices and consider requiring that such equipment be
available in case of in-flight and postcrash fires."

A joint international effort between representatives of
the Civil Airworthiness Authorities of the United States
(FAA), Canada, France, and the United Kingdom on passenger
protective breathing equipment will continue.

Several meetings have been held during the last 6 months.
The groups' objective is to perform a worldwide accident
and incident analysis to fully summarize fire events and
human factors, in order to evaluate the safety potential
of individual passenger protective breathing devices under
different fire scenarios. The group will also begin
development procedures for testing the devices.

A meeting will be held in May 1987 between the four
nations to decide on further activity. Once this
international effort is completed, the FAA will assess the
need for regulatory action.

(Reference Page 21)
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18.

19.

20.

21.

"The Committee was charged with performing a comparison of foreign
industry practices, regulations, and standards, and has gathered
relevant information applicable to the issues addressed in this study.
Although same differences from those in the United States have been
noted, they do not appear to be significant. The Committee feels that
greater effort along these lines is not warranted."

This recommendation does not require DOT action.

(Reference Page 22)

"The Committee therefore recommends that FAA establish a program for
the systematic measurement, by unbiased independent groups, of the
concentrations of carbon monoxide, respirable suspended particles,
microbial aerosols, and ozone and the measurement of actual ventilation
rates, cabin pressures, and cosmic radiation on a representative sample
of routine commercial flights. 'These findings should be subjected to

peer review."

Discussions, which began in May 1984, with the
Environmental Protection Agency will be renewed regarding
the advisability and feasibility of initiating a practical
program for making cabin air quality measurements on board
airplanes during typical operations.

(Reference Page 23)

"The Committee recommends that FAA establish a program to monitor
selected health effects on airliner crews."

The FAA will continue its efforts to ensure the
occupational health and safety of crewmembers in response
to established needs. The FAA will discuss with the
National Institute of Occupational Safety and Health the
feasibility of establishing a program to monitor selected
health effects on airline crews.

(Reference Page 25)

"The Committee recommends that FBAA collect these data (uses of recently
mandated medical kits) in such a way as to permit comparison of onboard
incidents with those in other settings.”

The rule in 14 CFR 121.715, effective August 1, 1986,
requires each certificate holder to maintain records on
each medical emergency occurring during flight time
resulting in the use of the emergency medical equipment,
diversion of the aircraft, or death of a passenger or
crewmember over a period of 24 months. This existing data
collection program is fully responsive to the NAS
recommendation.



This information will be used to deterwmine Future need

for the carriage of emergency medical equipment on air
carrier aircraft. This data will also be available .for
use in studies comparing medical incidents on board air
carrier aircraft with those in other settings. The FAA
will not undertake these comparative studies since it does
‘not have the authority. Such studies would be
inappropriate for the FAA. o .

(Reference Page 26)
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SECTION I.

INTRODUCTION

This report provides the Department of Transportation's (DOT) response to
the recommendations made by the National Academy of Sciences (NAS) in its
report., "The Airliner Cabin Environment—--Air Quality and Safety," dated
August 13, 1986.

Public Iaw (P.L.) $8-466, dated October 11, 1984, directed the Secretary of
of Transportation to commission an independent study by the NAS on the
cabin air quality in airliners and to submit a copy of that study, with any
comments and recommendations to Congress.

Since this was to be an independent study, the Federal Aviation
Administration (FAA) did not participate or take any action that could
affect the findings, conclusions, or recommendations of the study.

At the request of the NAS, however, the FAA provided data and assistance
during the course of the study.

Fach of the NAS recommendations has been assigned a number to correspond
with the sequence in which they are enumerated in the Executive Summary of
the NAS report. The DOT report is Formatted so that each NAS
recammendation is quoted, followed by subsections labeled Caments and
Planned Action.

A chronology of the events leading to this report follows:

o May 1980 : Xenex Corporation (Hawaii) petitioned to add
requirements for a specified amount of fresh air
in cabin, humidification, and air contamination.

o May 1981 ‘ Petition denied.

o October 1981 $.1770 introduced by Senator Inouye (Hawaii)
called for study on same issues as Xenex petition,
as well as four other areas of consideration:
emergency breathing equipment , removal of smoke
and toxic fumes, safe pressurization limits, and
collection of medical statistics.

o May 1982 Hearing before Senate Committee on Commerce,
Science, and Transportation, Subcommittee on
Aviation.

o January 1983 S.197 introduced by Senator Inouye identical to
S.1770.

o February 1983  H.R.1333 introduced by Congressman Heftel (Hawaii)

identical to S.1770.



November 1983

May 1984

October 11, 1984

January 29, 1985

May 1, 1985

June 14, 1985

Ppril 8, 1986

August 12, 1986

Bugust 13, 1986

September 19, 1986

Hearing before Senate Committee on Commerce,
Science, and Transportation, Subcommittee on
Aviation on S.197.

FAA requested EPA assistance to study cabin air.
quality (later withdrawn due to enactment of
P.L. 98-466). '

P.L. 98-466 enacted--Three more areas of
consideration added: Exposure to radiation,
adequacy of safety instructions, and comparison
with foreign industry. '

FAA/NAS contract (DTFAQ1-85-C-0013) signed for
$500, 000.

First NAS committee meeting.

Public meeting by NAS for interested parties to
provide data, other information, and views to
committee.

Four-month extension to the FAA/NAS contract
(originally April 11, 1986) was granted at the
request of NAS, with concurrence of the Committee.
on Commerce, Science, and 'I'J;ansportation.

NAS transmitted its report, "The Airliner Cabin
Environment—-Air Quality and Safety," to the FAA,

Press conference by NAS and public release of the
report.

Hearing before Senate Committee on Commerce,
Science, and Transportation, Subcommittee on .
Aviation on NAS report.



SECTION II.

NATIONAL ACADEMY OF SCIENCES' RECOMMENDATIONS
DOT COMMENIS AND PLANNED ACTIONS







NAS Recammendation Number 1--"The Committee believes that the health
STfects associated with alr travel should be within the purview of a
Federal agency.”

Comments

The Committee found that no Federal agency has direct responsibility for
dealing with health effects. associated with air travel.

During preparation of the report, the NAS Committee was informed that the
FAA had no responsibility for the occupational health of the cabin crew.
Subsequent to the issuance of the report, FAA reviewed its responsibilities
regarding occupational health. The FAA Chief Cowunsel determined that FAA
has the authority to regulate the health aspects of an aircraft in
operation. Thus, this recommendation stems, to some extent, from an
incomplete picture of Federal authority by the Committee.

in fact, the Department does have authority through FAA and the Office of
the Secretary covering both crew and passenger health. FAA's authority is
discussed at length in Appendix 2.

In addition to FAA's authority for passenger health, the Office of the
Secretary is required by law to ensure that airlines provide "safe and
adequate service." The courts have upheld the existing regulation of
smoking in cabins under this authority. As other cabin air quality
problems could reasonably fall within the statutory requirement to provide
safe and adequate service, we believe that the Secretary has the authority
to issue rules to protect passenger health.

We also note that the following Federal entities have health
responsibilities relating to limited aspects of the cabin environment:

a. Department of Health and Human Services (Food and Drug Administration):
Responsible for ensuring that the food, water, and waste systems on
board airliners are safe and that the food that is boarded is not
hazardous to health.

b. Department of Health and Human Services (Center for Disease Control):
Responsible for identifying and stemming epidemics.

c. Department of Agriculture:

Responsible for the inspection of food on in-bound flights from foreign
points.



The responsibilities of these agencies do not conflict with those of DOT.
Within each of these organizations, responsibility for air cabin health
falls within the framework of their overall mandate.

Planned Action

Given the broad range of DOT authority over passenger and crew health, as
well as the expertise and the nature of the missions of the other agencies
which have health responsibilities, we see no reason to consolidate or
transfer any authority. ;We recommend retention of the present system of

health responsibilities.



NAS Recarmendation Number 2--"The Committee found that, if the lowest rate
oF ventilation permitted by current equipment design were used under
conditions of full or nearly full passenger loads, the resulting
ventilation rate would be at the minimum determined to provide acceptable
air quality when smoking is not permitted and other contaminant sources are
not present. In the absence of sources of contamination, this rate does
not constitute a health hazard.”

Camments

This was a major finding of the Committee. This conclusion has a bearing
on the recammendations cited by the Cammittee for further study of cabin
air quality, the implementation of a data collection program that measures
airflow in airplane cabins, and the proposed ban on smoking.

Planned Action

This was a Finding of the committee and requires no action.



NAS Recammendation Number 3--"A data collection program that measures
alrflow and contamination in airplane cabins should be implemented.”

Camments

In Chapter 7, "Desirability and Feasibility of Additional Data Collection,"
the Committee lists the principal air quality problems on aircraft that
need to be evaluated. The Committee also states that ventilation rate and
cabin pressure are the controlling factors for cabin air quality and
concludes that actual ventilation rates should be measured under routine
flight conditions in all types of camrercial aircraft. The Committee then
states, "If significant variations are found in an initial study, continual
monitoring should be instituted.”

However, the Committee also concluded that. the available air quality data
are insufficient to make such assumptions. This conclusion was the basis
for Recommendation Number 19 that FAA establish a program to measure the
various envirommental factors that determine the quality of cabin air and
base continual monitoring upon the results of the initial study.

Planned Action

Discussions, which began in May 1984, will be renewed with the
Envirommental Protection Zgency. A cooperative effort will be made to
determine the feasibility of initiating a practical program for making
cabin air quality measurements on board airplanes during typical operations.
Contaminants from all sources will be considered as a major item in the
conception of this program. Another topic that will be included in these
discussions is whether the many variables of flight can be monitored or
controlled to correlate test results from different flight conditions.



NAS Recammendation Number 4--"The FAA standard (on carbon dioxide) is much
higher than standards for other confined environments. The Committee
recommends that the FAA review its carbon dioxide standard."

Camnents

The carbon dioxide standard is contained 14 CFR 25.831. ‘The FAA has
reviewed the standard and found that rule originated from Civil Air
Regulation 4b.371 and that there is no clear explanation why the 3 percent
concentration limit was adopted.

The 3 percent concentration limit of carbon dioxide allowed in section
25.831 is double any temporary concentration value allowed by any
industrial carbon dioxide concentration short-term exposure limit, and
there are no time values associated with the FAA limit.

or the normal operation condition, a more appropriate approach might be to
Gsrabllsh a ventilation rate per passenger rather than to set a specific
carbon dioxide concentration limit, because there is a correlation between
ventilation, passenger load, and carbon dioxide levels.

Planned Action

The FAA will review the need to establish either ventilation limits,
reduced carbon dioxide limits, or both. After the review, any needed rule
change and advisory material will be proposed.



NAS Recammendation Number 5--"'herefore, the Committec suggests that FAA
carry out a carefully designed program to ensure that cabin ozone
concentrations comply with Department of 'TransporLation regulations.”

Camments

The Committee, in its report, acknowledges that the FAA has regulations to
control ozone in the aircraft cabin air, however, could find no
docunentation of the effectiveness of the various methods being used by the
airlines to control ozone. On page 119 of the report, under
RECOMMENDATIONS, it states that in 1978-1979, FAA mcnitored ozone
concentration limits.

Based on the results of those studies, regulations were adopted that were
published January 21, 1980, and became effective February 20, 1981.

The Committee further stated that "...because catalytic convertars are
subject to contamination and loss of efficiency, it is suggested that FAA
establish policies for periodic removal and testing, so that the effective
life of these units can be established. A program of monitoring is needed
tn establish compliance with the existing standard and to determine whether
the catalytic converters are operating normally and effectively. These
data should be maintained in such a manner that they can be used for
reference on passenger and crew exposures to ozone and to document the
concentrations of ozone."

On August 28, 1984, the FAA issued a general notice (GENOT N8320.300) to
determine the status of air carrier campliance with 14 CFR 121.578, Cabin
Ozone Concentration. As of November 2, 1984, information had been received
on 63 operators. Fifty-two operators were camplying with the rule by
following operating procedures or flying at levels below 27,000 feet.
Eleven operators had installed catalytic converters and had various
programs to replace and/or test the efficiency of the converters.

With respect to a program to monitor ozone, the FAA conducted tests during
1978 to 1979. A total of 157 flights were sampled over a 2-year period.

At that time, the FAA estimated that the number of samples would have to be
increased by an order of magnitude to be statistically meaningful.



Planned Action

The FAA will issue biennial action notices, which have replaced GENOT's,
requiring FAA inspectors to report on the present status of all U.S. air
carriers' compliance with the existing ozone regulations, results of
catalytic converter efficiency tests, and a listing of any validated
complaints related to cabin ozone. The responses to the action notices
will be sumarized and published. Identified deficiencies will be’
corrected.



. NAS Recammendation Number 6--"The Committee recommends a ban on smoking on
all domestic commercial flights."”

Camments

The Committee cited four reasons for banning smoking on all domestic
commercial flights:

a. to lessen irritation and discomfort to passengers and crew;

b. to reduce potential health hazards to cabin crew associated with
environmental tobacco smoke (ETS);

C. to eliminate the possibility of fires caused by cigarettes; and

d. to bring the cabin air into line with established standards for other
closed environments.

The Committee noted that the irritation reported by passengers—--which
includes eye irritation, headaches, and coughing, among others--all affect
the general health and welfare of the passengers and crew.

The Committee found ETS to be a hazardous substance having components that
are toxic, carcinogenic or cocarcinogenic. ‘The Committee found that there
is a positive association between lung cancer and exposure to ETS.

While DOT agrees that the banning of smoking could marginally reduce the
possibility of fires caused by cigarette smoking, we believe that '
recent actions by the Department, including the use of fire-blocking
materials in cabins and smoke detectors in lavatories, eliminate nearly all
risks of fire due to smoking.

The Committee's recommendation to ban smoking in order to bring the air
quality in line with established standards for other closed environments is
based on limited measurements. These data show that, in many cases, the
air quality of cabin environments violate the EPA 24-hour particulate
standard.
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Planned Action

While we recognize that exposure to ETS could be viewed as a problem by
sane crew and passengers, we believe that further stuly is needed before
the Department can propose a definitive response to this recommendation.

Issues that require further consideration include the following:

- Further review of the health effects of ETS, including review of the
~ studies and reports completed since the NAS study.

- Further review of the concentration and Aistribution of pollutants for
various aircraft types.

- The effectiveness and economic effects of possible technological
solutions such as modifications to aircraft ventilation systems or
procedures.

- Further consideration of possible application of any proposed solutions
to international, as well as domestic, flights.
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'NAS Recammendation Number 7--"Because a likelihood of occurrence of
epidemic disease when forced-air ventilation is not available on the ground
has been demonstrated, the Committee recommends that a regulation be
established that requires removal of passengers from an airplane within
30 minutes or less after a ventilation failure or shutdown on the ground
and maintenance of full ventilation whenever onboard or ground
air-conditioning is available.”

Camments

As the Committee stated in its report, there has only been one documented
and confirmed incident of a camunicable disease spreading within an
airplane on which ventilation was inoperative while repairs were attempted.
The turbojet airplane had aborted takeoff departure fram Hamer, Alaska, due
to loss of thrust in one engine. The nature of the repairs necessitated
removal of the ground ventilation system for the cabin interior.

Passengers were offered a choice of deplaning to the somewhat rudimentary
terminal or remaining on board the airplane. Either choice apparently
offered approximately the same degree of protection from the elements. The
outside temperature was slightly below freezing. Some of the passengers
did elect to wait out the delay in the terminal.

One passenger, who had boarded at Homer and elected to remain on board, was
afflicted with early stages of influenza. All of the passengers who
remained on board were afflicted with influenza in varying degrees of
severity within a few days. None of the passengers from the terminal
contracted the illness during the resumed flight to Kodiak on a substitute,
normally ventilated airplane. The conclusion was that the illness had been
transmitted throughout the grounded airplane dve to lack of ventilation.

DOT agrees that confinement in an unventilated enclosure (room, car, bus,
etc.) will facilitate spread of epidemic disease. Because the occurrence
of complete ventilation cessation on passenger-laden airplanes is extremely
rare, and as in the Homer case, unavoidable, we do not believe that
regulatory action is necessary. Unlike Homer, the cessation is usually
very brief. The duration of such instances is likely to be less than 30
minutes.

Planned Action

While the risk of occurrence of complete ventilation cessation on
passenger-laden airplanes is extremely low, we believe that there may be
value in bringing this concern to the attention of the air carriers. The
FAA will advise air carriers of the need to deplane passengers, if
possible, after 30 minutes without ventilation.

12



NAS Reccmmendation Number 8-—"'lhe Committec also recommends that. max unal
aTrflow be used with Tull passenger complaments to decreasce the potential
for microbial exposure and that recirculated air be filtered (to remove
particles larger than 2-3 um) to reduce microbial aerosol concentrations."

Camments

Max imal airflow is used on a regular basis today in airline operations.
During the past fuel crisis, there was a comwon practice of shutting off
‘air-conditioning packs to conserve much needed fuel. With all of the
air-conditioning packs operating, the current fleet of airplanes exceeds or
equals The American Society of Heating, Refrigerating, and Airconditioning
Engineers, Inc. (ASHRAE) Standard 62-1981 of 7 CFM for auditoriums,
theaters, and other nonsmoking spectator areas.

:0lder jet transports were designed to deliver a cabin fresh air ventilation
rate of 15 to 20 cubic feet per minute (CFM) per passenger. Newer
airplanes, such as the Boeing 757 and 767, were certificated with a
mixture of air consisting of approximately 10 to 15 CPM of fresh air and

5 to 10 CFM of recirculated air. All of the newer aircraft incorporate
some form of filtration for the recirculated air and are already being
delivered with the 2-3 um (one-millionth of a meter) or better
hospital-type filters.

DOT does not have a data base of reports of the spread of illness or
disease within the airplane cabins that are ventilated by environmental
control systems operating at design levels. DOT agrees with the
Comnittee's statement on page 159 of its report that "Microbial
concentrations have not been measured in aircraft, and therefore accurate
risk assessments cannot be made." BAs discussed under Recommendation
Number 19, there is merit in making cabin air quality measurements,
including concentrations of microbial aerosols. These measurements would
be taken with dif ferent levels of cabin airflow to establish a correlation
batween microbial concentrations and the amount of airflow. Once this
correlation is established, the health effects of marginal airflow can be
established.

Planned Action

The program for making cabin air quality measurements identified under
Recommendation 19 will include microbial aerosol concentrations at
different cabin airflows. Whether or not maximal airflow is required at
all times will be evaluated at the conclusion of this measurement program.
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- NAS Recammendation Number 9--"The Committee concluded that current
pressurization criteria and regulations are generally adequate to protect
the traveling public. However, the medical profession should use a more
efficient system to warn those with existing medical conditions who are
more susceptible to changes in pressure or to long exposure to low pressure
that there might be some hazard to their health."

Camments

DOT concurs with the Committee's conclusion that the current pressurization
criteria and regulations are adeqguate to protect the traveling public with
the exception of a very small percentage of those with preexisting medical
conditions that increase their susceptibility to changes in the partial
pressure of oxygen and cabin pressurization. Because of the possibility of
an in-flight medical emergency secondary to a preexisting condition, the
FAA requires the availability of supplemental oxygen for first-aid use.
Crewmember training in the care of passenger's conditions that may result
secondary to the in-flight environment is also required. The
responsibility of warning patients with such medical conditions is
considered to be that of the patient's physician. The FAA has an ongoing
program to educate that segment of the medical profession with which it has
direct contact (FAA-designated Aviation Medical Examiners), and it also
encourages the publication of articles concerning aviation medicine in
medical journals as an adjunct to the educative effort.

Planned Action

The FAA will continue its ongoing effort to provide aviation medical
information to the members of the medical profession to enhance their
ability to advise those patients at risk concerning possible hazards
secondary to the in-flight environment. In addition to direct contact with
FAA-designated Aviation Medical Examiners, the FRA will continue to
encourage publication of such information in medical journals. 'The FAA
will ask the American Medical Association to republish the excellent
article "Medical Aspects of Transportation Aboard Commercial Aircraft"
(Journal of the American Medical Association, February 19, 1982,

Volume 247, Number 7) (Appendix 3).
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NAS Recammendation Number 10--"FAA should consider rule-making that
restricts exposure [to cosmic radiation] of pregnant Flight crew and cabin
crew members. 1In addition, FAA should investigate total radiation exposure
of flight crew and cabin crew members through the use of a statistical
sample of full-time employees and should require airlines to provide
precautionary information to their flight attendants about radiation
exposure."”

Comments

The FAA has been interested in the effects of increased natural ionizing
radiation since the early planning stages of civil supersonic
transportation. Because of research efforts in this area, much data have
been gathered pertaining to the extent and effects of radiation at
supersonic and subsonic aircraft flight altitudes. Since the initiation of
supersonic passenger flight on the Concorde, actual radiation exposure has
been monitored during flight and documented. Operational experience over
the past 8 years with Concorde aircraft operated by Air France and British
Airways has proven conclusively that the risk of exposure to radiation to
passengers and crewmembers is very low. Since the amount of radiation is
related to altitude, there is even less exposure in the operation of
subsonic aircraft.

Galactic radiation is predictable in relation to altitude and latitude.

The radiation from solar flares is not predictable, but subsequent exposure
can be minimized once the event occurs by avoiding high altitude,
high-latitude flights.

Crewmembers at risk of exceeding the 500 millirems annual limit represent
only a very small percentage of those engaged in the air carrier industry.
Since the radiation environment at flight altitudes is well defined and
reasonably predictable, the expense and burden of mandatory radiation
controls and monitoring are not realistic.

Air carrier crewmembers, in most cases, have the unique opportunity to
vary their occupational scheduling as related to high-altitude,
high-latitude flights. This is particularly significant in the case of
crewmembers who are pregnant or may have been exposed to solar flare
activity. With appropriate advisory information and management
cooperation, crewmembers will have the option to limit their exposure to
cosmic radiation by discrete scheduling within domestic and flag route
systems. The FAA has considered rulemaking and finds that there is
insufficient evidence to justify it. Appropriate scheduling by flight
attendants can eliminate the threat perceived by the MAS.

Planned Action

The FAA is currently developing advisory information to promote radiation
safety through educational initiatives for use by the air carrier industry.
This information will be distributed, and with management cooperation,
crewmembers concerned with radiation exposure will be able to limit such by
scheduling within domestic and flag route systems.
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"NAS Recanmendation Number 11--"The Committee approves of current efforts to
base passenger safety briefings and written materials on empirical testing
of comprehension and retention.”

MNAS Recamendation Number 12--"The Committee suggests that FAA or
appropriate industry organizations consider the advisability of developing
an empirical research program to examine passenger response to safety
instructions under routine and emergency conditions and revise them as
appropriate. Consideration should be given to running some quizzes during
a flight to see, for example, what proportion of passengers have retained
the key features of the safety briefing."

Camments

Air carriers are encouraged to make the required preflight and optional
in-flight and prelanding briefings understandable and motivational in
nature. The guidance concerning these briefings is contained in Advisory
Circular 121-24 (2ppendix 4), which is designed to standardize and improve
the safety information presented to passengers by the airline industry.
Guidance is provided concerning the preparation of comprehensive oral
briefings and written passenger briefing cards. The accepted practice of
both the FAA and the airline industry is that briefings concerning
emergency actions should not create passenger apprehension or inspire
mwarranted actions by the passengers. AC 121-4 is currently being revised
to inclwde the latest state-—of-the—art in briefing techniques and
technological advances.

Attentive passengers who have received the preflight briefings could "pass"
quizzes given during nonstressful flight situations, however, that does not
necessarily mean that they will take the correct action in a given
emergency situation. Cabin attendants, who have received hands-on,
simulated emergency training, including techniques for disoriented and
panicky crowd control, have the daminant role in emergency situations over
passengers who have received only indoctrinational type briefings. The
emergency procedures for passengers are, therefore, relatively passive
(i.e., follow instructions given for their individual protection) while
trained crewnembers implement procedures and deploy any required equipment
necessary to assure the continued safe flight and landing of the alrplane
and the safety of the passengers.

The FAA has considered the advisability of developing an empirical research
program as recomuended and finds no basis in the NAS report or elsewhere to
justify the research. The FAA is deeply interested in suggested
nnprovements for briefing technlques fram the airline industry, but
requiring a quiz data base is inappropriate.

Planned Action

The FAA will continue to update AC 121-24 as necessary.

16



NAS Recammendation Number 13--"The Committee recommends that FAA require
that information on proper response to fire emergencies be included in oral
and writer. passerger safety information.”

Canments

Federal Aviation Regulations 14 CFR 121.571 and 135.117 contain the
requirements for briefing air carrier passengers. ‘The gquidance for
operators of airplanes having a seating capacity of more than 30 passengers
and for FAA inspectors is contained in Advisory Circular 121-24.

AC 121-24 was designed to standardize and improve the safety information
presented to passengers by the airline industry. Guidance is provided in
the AC concerning the preparation of comprehensive oral briefings and
written passenger briefing cards. 'The accepted practice of both the FAA
and the airline industry is that briefings concerning emergency actions
should not create passenger apprehension or inspire mwarranted actions by
passengers. The emergency procedures for passengers are, therefore,
relatively passive (i.e., follow instructions given for their individual
protection) while trained crewnembers implement procedures and deploy any
required equipment necessary to assure the continued safe flight and
landing of the airplane and the safety of the passengers.

Recent occurrences of unwarranted passenger-initiated emergency evacuations
have caused concern that preflight briefings may in same cases motivate
some people to act independently and unnecessarily. When trained cabin
crewmembers are present, the best course of action is for the passengers to
remain seated while specialized crew action is accomplished to alleviate
smoke or fire.

At the present time, the only special equipment or procedures for passenger
usage are for airplanes of 19 passengers or less, which have no cabin crew
and are operated under 14 CFR Part 135. In these operations, the pilot in
command must camply with 14 CFR 135.117 and adequately brief passengers to
accomplish emergency procedures in the event of cabin fire, to assure
continued safe flight and landing and subsequent evacuation.

Planned Action

The FAA will continue the present practice.
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NAS Recamendation Number 14--"The Committee feels that continuing research
(fire safety) 1s also neecded in materials development."”

Camments

As the basis for this' recommindation, the Committee states on page 10 of
its report, "In general, the FAA program on flammability testing is
excellent, and its research efforts to improve testing methods are
appropriate and valuable. The recently issued FAA flammability standards
for seat cushions and cargo compartment liners will reduce in-flight and
postcrash fire hazards." "...Although FAA standards are met by currently
available materials, other materials exist that, with further
development, would far exceed current standards and would provide
substantially increased fire protection in aircraft."

Continuing research is needed in the development of improved fire-safe
materials. The FAA's part in this research generally entails the analysis
of fire-safety problems and the development and validation of practical
small-scale test equipment that can be used to measure reliably the
relative fire-safety characteristics of materials. Using this test
equipment, the FAA cooperates with material producers, interior
fabricators, aircraft manufacturers, and airlines in the development and
adaptation of new materials which have a high level of fire safety as well
as durability, cleanability, appearance, and other practical
characteristics necessary for economically competitive materials.

Recent examples of this highly-successful, cooperative approach between FAA
and industry include the establishment of new standards for heat-resistant
evacuation slide materials, cargo compartment fire barrier liner materials,
fire—-safe seat cushion materials, and cabin wall and ceiling panel
materials.

Planned Action

The FAA plans to continue this approach in the development of improved
materials and believes that this action is responsive to the Committee's
recommendation.
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NAS Recammendation Number 15--"'he Committee noted that current emergency
procedures for smoke removal recammend that the cabin be depressurized to
10,000 ft. This procedure is ineffective and should he discontinued."

Camments

The Committee on Airliner Cabin Air Quality presented the following
reasoning: "All procedures the Committee reviewed specified increasing
cabin altitude to 10,000 ft. to increase ventilation. Although that will
increase the volume of air flowing through the cabin, the lower pressure
will also increase the volume of smoke produced by a given fire, and there
would be little or no reduction in smoke concentration. Any reduction in
burning rate due to the decrease in partial pressure of oxygen in the cabin
is insignificant.”

Mass airflow is generally controlled by the pressurization schedule and the
characteristics of the bleed air system. The significance of combined
changes in air density, air velocity, and airmass flow on burning rates or
smoke production is unknown. There may be too many unpredictable variables
to draw any justifiable conclusions.

On September 29, 1986, the FAA issued Advisory Circular (AC) 25-9, Smoke
Detection, Penetration, Evacuation Tests and Related Flight Manual
Emergency Procedures (Appendix 5). This new AC provides guidelines for the
conduct of certification tests relating to smoke detection, penetration,
and evacuation procedures. 'The AC also provides guidelines to evaluate
related airplane flight manual procedures.

AC 25-9 has been reviewed, and it has been determined that paragraph 5b
is too general relative to smoke evacuation procedures. The paragraph
’should be more specific and note the limitations of smoke procedures.

Planned Action

The FAA will obtain and review additional information that is known to
address the smoke evacuation issue. 'This will include a Lockheed study
that investigated decompression as a means to control or extinguish a fire,
pertinent information retained by the cognizant aircraft certification
offices, and any additional information from the NAS. NISB in-flight smoke
ard fire accident/incident reports will also be reviewed. Based on this
review, the FAA will determine the effectiveness of the current procedures
~ for smoke removal.

AC 25-9 will be revised to be more specific relative to decompression

procedures and include any limitations on cheir use, or other appropriate
actions as determined to be necessary will be taken.
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NAS Recammendation Number 16--"However, there are generally more crew
members than fire extinguishers, and the Committee recommends that FAA
review the proposed rule on protective breathing devices for crew members
to ascertain the desirability of supplying such equipment for all crew
members, rather than limiting it to the persons expected to be involved in
firefighting. 1In addition, the Committee suggests further evaluation of
the potential of emergency breathing equipment for all cabin crew members
to improve safe and expeditious evacuation of passengers in fire
emergencies."

Camnents

The NAS report made note of current FAA Notice of Proposed Rulemaking
(NPRM) 85-17 (BAppendix 6) concerning protective breathing equipment (PBE)
for crewnembers. NPRM 85-17 was published in the Federal Register for
public comment on October 10, 1985, with a closing date of

February 10, 1986. 'The proposed rulemaking stemed from recomendations
made by the National Transportation Safety Board concerning accidents
caused by in-flight fires. Therefore, the thrust of the proposed rule is
to provide protection for persons directly involved in addressing cabin
smoke and fire while in flight.

The recommendation to evaluate the potential of emergency breathing
equipment for all cabin crew members to improve safe and expeditious
evacuation of passengers will not be addressed as part of the abgve
discussed rulemaking but will be addressed as part of
Recamendation Number 17 to reexamine passenger protective breathing
devices.

The fighting of a fire presents significant workload demands that dictate
the design of the protective breathing devices provided for that purpose.
When the cabin crewmembers are not fighting an in-flight fire, their needs
for protective breathing equipment would be similar to those of the
passengers.

Planned Action

The evaluation of the potential of emergency breathing equipment for all
cabin crewmembers to improve the safe and expeditious evacuation of
passengers in fire emergencies will be conducted in conjunction with the
planned action on Recammendation Number 17.
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NAS Recamnendation, Nunber 17--"'lhe Committee recommends that FAA re-examine
passenger protective broa‘rhmg devices and consider requiring that such
equlpment be available in case of in-flight and postcrash fires."

Cmments

The FAA concurs with the Committee's recommendation to restudy the issue
based on current tachnological developments throughout the world. The FAA
is currently reviewing this new technology with representatives of the
Civil Airworthiness Authorities of Canada, France, and the United Kingdom.

On July 29, 1986, the FAA received a letter from the United Kingdom's Civil
Airworthiness Authority, including a specification for passenger protective
breathing equipment (PBE) for both in-flight and postcrash fires. The
Canadiarls have also been conducting research on passenger PBE as a result
of the Cincinnati accident. The Canadian's work is referenced in the NAS
report. In addition, the FAA learned that France is conducting testing in
passenger PBE.

A meeting was held between representatives of the four cowmtries in
Redhill, Englard, September 29, 30, and October 1, 1986, to discuss
research and development (R&D) and to develop a consolidated, cooperative
plan to conduct the necessary R&D to reinvestigate the technical safety
merits of PBE. :

Te general consensus of the meeting was that two scenarios need to be
investigated, in-flight and postcrash. 'The representatives decided that
before any regulatory action could be contemplated, it would be necessary
to identify the need, establish candidates' scenarios, identify test
objectives, and establish detailed pass/fail criteria.

Planned Action

This joint international effort on passenger protective hreathing equipment
will continue. Several meetings have been held during the last 6 months.
The groups' objective is to perform a worldwide accident and incident
analysis to fully sumarize fire events and human factors, in order to
evaluate the safety potential of individual passenger protective breathing
devices under different fire scenarios. 'The group will also begin
development procedures for testing the devices.

A meeting will be held in May 1987 between the four nations to decide

on further activity. Once this international effort is completed, the FAA
will assess the need for regulatory action.
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NAS Recammendation Number 18--"'The Commitlteo was chavgad with performing a
canparison ol foreign industry practices, regulations, and standards, and
has gathered relevant information applicable to the issues addressed in
this study. Althouwgh some differences fram those in the United States have
been noted, they do not appear to be significant. The Committee feels that
greater effort along these lines is not warranted."

Planned Action

This recommendation requires does not require DOT action.
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NAS Recammendation Number 19--"The Committee therefore recommends that FAA
astablish a program for the systematic measurement, by unbiased independent
groups, of the concentrations of carbon monoxide, respirable suspended
particles; microbial aerosols, and ozone and the measurement of actual
ventilation rates, cabinh pressures, and cosmic radiation on a
representative sanple of routlne comnercial fllght‘s. These findings should
be subjected to peer review.

Camnents

(NOTE: ‘The term "program" as used in this reconmmdatlon is interpreted to
mean a one—time study.)

In 1970 and 1971, FAA and the U.S. Public Health Service (PHS) conducted a
study of the health aspects of smoking in passenger—carrying aircraft. The
study involved the measurement of tobacco combustion by-products, including
carbon monoxide, smoke particulates, aramatic hydrocarbons, aldehydes, and
ketones on 20 military airlift command international flights and

14 damestic civilian flights. 'The results revealed very low levels of each
contaminant measured, much lower than those recommended in occupational and
environmental air quality standards. 'This was the earliest effort to
evaluate air contaminants in passenger—carrying aircraft.

The Committee cited other tests that were performed by airlines and
individuals, including "measurements of opportunity," made by some of the
Committee members. Tn most instances, carbon monoxide and respirable
suspended particles of environmental tobacco smoke were measured. Carbon
monoxide levels far below ambient and occupational standards were reported.
There are no established standards for smoke particles.

The levels of microbial aerosols (e.g., viruses, bacteria, molds, and
fungi) that may exist in airliner cabins were not considered in either the
FAA/PHS 1970-71 study or in subsequent tests. Recent indoor air pollution
investigations have revealed that a wide variety of microbial contaminants
are commonly found in occupied, enclosed spaces such as modern office
buildings. Presumably, such would be the case in any closed environment
where people congregate, and passenger-carrying aircraft would be no
exception. Despite the fact that there are no standards limiting the kinds
and concentrations of microbes in such places, the Committee stated that
"...in view of the degree of expressed concern about microbial
contamination in aircraft and the possibility that serious acute health
effects could result fram such contamination, it is important to collect
baseline data on background concentrations of microbial aerosols during
normal flight conditions."

The FAA/PHS 1970-71 study of tobacco smoke contamination in aircraft has
been labeled by some as "inadequate." However, the limited data that have
been collected in subsequent less-structured testing, prior to the NAS
study, have done little to refute the conclusion reached in the early
study, i.e., that, based on environmental levels and expected dose-response
relationships of contaminants, tobacco combustion products do not represent
a hazard to the nonsmoking passengers.
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Data obtained with the computer model developed by the Committee were found
to be supportive of the limited empirical data. All of the data suggested
that "...cabin air is probably no worse than air in many other confined
environments." This conclusion by the Cammittee was based on data that did
not consider the potential for microbial aerosol contamination.

The technology for measurement of the environmental factors associated with
cabin air quality has made tremendous strides since the 1970-71 FAA/PHS
study. Also, the experimental designs used in that and the other studies
cited by the Camittce were probably less than adequate. Designing and
conducting new studies using more sophisticated investigative techniques
could increase the level of confidence in the measurements obtained.

Planned Action

Discussions, which began in May 1984, with the HEnvironmental Protection
Agency will be renewed regarding the advisability and feasibility of
initiating a practical program for making cabin air quality measurements on
board airplanes during typical operations.



NAS Recammendation Number 20--"The Committee recommends that FAA establish
a program to monitor selected health effects on airliner crews."

Caments

Acting under its responsibility for the occupational safety or health of
aircraft crewmembers, the FAA has issued numerous regulations directly
affecting the workplace of pilots, flight engineers, cabin attendants, and
other persons whose workplaces are on aircraft in operation. These
regulations cover aircraft performance and structural integrity, safety
equipment for emergency ditching and evacuation, fir= protection,
protective breathing equipment, and emergency exits. Other regulations
affecting the crewmember workplace have been issued with respect to cockpit
lighting, crewmember seat belts, toxicity and other characteristics of
materials in the crewmember workplace, and other envirormental factors
affecting that workplace, including noise reduction, smoke evacuation,
ventilation, heating, and pressurization. Maximum hours of duty and Aduty
aloft for air carrier flight crewmembers are also regulated, as is the
protection of crewmembers from radioactive and other hazardous materials.

Although the FAA has no reporting requirement for crewmember disease that
may be occupationally related, there are data available on in-flight
crewmember injuries. The FAA also requires periodic physical examination
on flight crewmembers; however, there is no such requirement for flight
attendant crewmembers. There is no conclusive evidence of increased
incidence of disease related to crewmember duties.

The type of monitoring program the NAS report recommends would attempt to
identify health effects of the working environments on cabin crewmembers.
In making the recommendation to examine rates of spontaneous abortion and
birth defects awong cabin crewmambers, the NAS report identifies the
difficulty of studying such a complex, phenomena where it is difficult to
separate the effects of the cabin environment from other envirommental or
hereditary effects. The NAS report indicates difficulties in interpreting
the results that will occur and recawmmends that "a feasibility study be
undertaken to determine whether these conditions can be met." 'The FAA will
discuss with the National Institute of Occupational Safety anmd Health
(NIOSH) the feasibility of establishing a program to monitor selected,
health effects on airline crews. '

Planned Action

The FAA will continue its efforts to ensure the occypational health and
safety of crewmembers in response to established needs. The FAA will
discuss with NIOSH the feasibility of establishing a program to monitor
selected health effects on airline crews.
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NAS Recammendation Number 21--"The Committee recommends that FAA collect
these data (uses of recently mandated medical kits) in such a way as to
permit comparison of onboard incidents with those in other settings."

Caments

FAR Amendment Numbers 11-29 and 121-188 (&ppendix 7), which contain the
requirement for the carriage of emergency medical equipment on air carrier
aircraft, became effective August 1, 1986. New 14 CFR 121.715, included in
these amendments; requires that for a period of 24 months, each certificate
holder will maintain records on each medical emergency occurring during
flight time resulting in the use of the emergency medical eguipment,
diversion of the aircraft, or death of a passenger or crewmember. These
records will include how the medical kit was used, by wham, and the outcome
of the medical emergency. This information will be submitted to the FAA
within 30 days after the end of each 12-month period during the 24 months
of required reporting. This existing data collection program is fully
responsive to the NAS recommendation.

Planned Action

The FAA will use the data required by 14 CFR 121.715 to determine future
need for the carriage of emergency medical equipment on air carrier
aircraft. This data will be available for use in studies comparing medical
incidents on board air carrier aircraft with those in other settings. The
FAA will not undertake these comparative studies since it does not have the
authority. Such studies would be inappropriate for the FAA.
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Kppendix 1

PUBLIC LAW 98-466«—{_)6'1‘. 11, 1984 98 STAT. 1825
Public Law 98-466
98th Congress o
An Act |

To direct the Secretary of the Department of Transportation to conduct an independ-
ent study to determine the adc%uacy of certain industry practices and Federal
Aviation Administration rules and regulstions, and for other purposes.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled,

SecTioN 1. () The Secretary of Transportation shall, in the inter-
est of health and safety, and in the interest of promoting and
smaintaining a superior United States aviation industry, commission
an independent study by the National Academy of Sciences. The
study shall determine whether civil commercial aviation industry
practices and standards and Federal Aviation Administration rules,
regulations, apd minimum standards are nondiscriminatory and at
least in conformance and parity with nonaviation standards, prac-
tices, and regulations for the appropriate maintenance of public and
occupational health and safety (including de facto circumstances) in
relation to airline cabin air quality for all passengers and crew
aboard civil commercial aircraft.

(b) In conducting the study, special and objective considerations
shall be given to the uniqueness of the environment onboard civil
commercial aircraft. The study shall focus on all health and safety
aspects of airline cabin air quality, including but not limited to—

(1) the quantity of fresh air per occupant and overall quality
of air onboard,; ‘

(2) the quantity and quality of humidification;

(3) onboard environmental conditions and contamination
limits, including exposure to radiation;

(4) emergency breathing equipment, including toxic fume-
protective breathing equipment;

(5) measures, procedures, and capabilities for detecting and
extinguishing fires and the removaf of smoke and toxic fumes
within safe pressurization limits;

(6) safe pressurization of the aircraft, considering the broad
range of cardiopulmonary health of the traveling public, and
dissemination of information to the medical profession and the
general public of current pressurization limits and practices to

assure valid medical advice concerning the health effects of air

travel;

(7) the feasibility of collection and dissemination by the avia-
tion industry, the Federal Aviation Administration, or any
other private or governmental organization of a data base of
medical statistics and environmental factors relating to air
travel, including but not limited to, maintenance and operation
records and procedures of aircraft, in an effort to assess the
adequacy of aircraft systems, design, regulations, standards and
practices relating to airline cabin air quality from the stand-

int of health and safety, and for the purpose of issuing
Foederal Aviation Administration administrative advisory circu-

$1-139 O ~ 84 (498)

Oct. 11, 1984
(S. 197]

Aircraft and air
carriers.
Health.
Safety.

- 49 USC app. 1803
note.

Public
inforination.

27



98 STAT. 1826 " . PUBLIC LAW 98-466—OCT. 11, 1984

lars and airworthiness directive regulations to correct any defi-
ciencies disclosed; - :

(8) the adequacy of current preflight and inflight health and .

safety instructions for air travelers that relate to airline cabin
air quality, including but'not limited to, life safety procedures
during inflight fire, smoke, and toxic fume emergencies; and
(9) a comparison of foreign industry practices, regulations,

and standards. .
(c) In conducting the study, special care shall be taken to assure
that all existing studies, recommendations, data, and state of the art

technology relevant to the health and safety aspects of airline cabin

air quality are considered.

(d) In conducting the study, the National Academy of Sciences
shall consult with and solicit the views of academic experts, repre-
sentatives of airline labor, the aviation industry and ﬁdepen ent
experts and organizations. i
=~ (e) The study shall include such recommendations for legislative,
regulatory, and industry chanfes as the National Academy of Sci-

* ences determines to be advisable for promotion of health and safety
in relation to airline cabin air quality. .
49USCapp. 1803  SEC. 2. The Secretary of Transportation shall submit a copy of the
note. study, as it was prepared by the National Academy of Sciences, to
the Congress within eighteen months after the date of enactment of
this Act. At such time the Secretary shall also set forth such
comments on the matters covered by the study and such recommen-
dations for legislative, regulatory, and industry changes as the
Secretary determines to be necessari.e
Appropriation Sec. 3. There is authorized to agpropriated not to exceed
authorization. 0 $500,000 for the fiscal year commencing October 1, 1984, to carry out
45USCapp. 1303 the study authorized by this Act. Such funds shall remain available
' for obligation until expended.

Approved October 11, 1984.

LEGISLATIVE HISTORY--8. 197:

SENATE REPORT No. 98-468 (Comm. on Commerce, Science, and Transportation).
CONGRESSIONAL RECORD, Vol. 130 (1984):

June 15, considered and passed Senate.

Oct. 1, considered and passad House.

o
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Appendix 2

Q NMemorandum

SubjectINFORMATION: National Academy of Sciences Reggmrmendations
on Cabin Air Quality; Re: Recom. 20, Does FAA
Have Responsibility/Authority for Cabin Attendant Health?

FromManager, General Law Branch, AGC-110 iﬁ?;ﬁ WALSH:267-3362

OCT 20 1986

tToDirector, Office of Aviation Medicine, AAM-1

“The committee recommends that FAA establish
a program to monitor selected health effects
on airliner crews"

Some question has been raised about the FAA's authority to deal
with this recommendation. In a Federal Register Notice, dated
July 10, 1975, the agency asserted that-

Every factor affecting the safe and healthy

working conditions of aircraft crew members involves
matters inseparably related to the FAA's
occupational safety and health responsibilities
under the [Federal Aviation] Act. With respect

to civil aircraft in operation, the overall FAA
regulatory program, outlined in part above,

fully occupies and exhausts the field of aircraft
crew member safety and health.

40 F.R. 29114.

The question was raised at a recent meeting as to whether Jonathan
Howe, then ANM-2, rescinded this assertion in testimony before the
Burton subcommittee at San Francisco, in 1980. My review of the
hearing transcript satisfies me that he did not do so. 1In his
prepared statement, Howe said-

Because of the FAA's air safety mission and the
pervasive regulatory scheme we have in place
concerning aircraft design and operations, we
have asserted full jurisdiction over health and
safety requirements of aircraft in flight.

Hearing Transcript, 188.

In response to questioning,vHowe reaffirmed the agency's position,
as follows-
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Mr. Walker. But the point is that on the one .
hand, FAA is making it very clear that you .
have full jurisdiction in health and safety ‘
requirements in aircraft [in] flight. That is not
an area that you are going to concede to OSHA

no matter what?

Mr. Howe. That is true. That is correct.
Hearing Transcript, 184,

The sum of the foregoing is, I believe, that we are still on
record as asserting that we have authority to regulate concerning
health hazards occurring in aircraft in operation, and that
certain actions we have taken in the past constitute exercises of
that authority. In assessing our positior today, however, it is
well to take account of the situation that gave rise to these
pronouncements.

In the 1975 time frame we were, at the behest of OST, specifically
TES-10, engaged in a "turf" battle with OSHA. Our FR Notice was
prompted by that consideration more than any other. Under

Section 4(b)(1) of the Occupational Safety and Health Act, OSHA
was asserting its authority to regulate hazards left unattended by
other agencies even though the other agency had statutory
authority to regulate the hazard. For instance, OSHA
representatives asserted in a meeting that they had, and would not
hesitate to exercise, the authority to require airline pilots to
wear parachutes. They argued that the only way for the FAA to
prevent such an event would be for us to "exercise" our admitted
authority over the matter, as by adopting a rule that declared
parachutes unnecessary. This position was based on the fact that
Section 4(b)(1l) of the OSHAct, which operates to limit OSHA
jurisdiction, requires that the ousting agency "exercise” its
authority; merely having the authority is not enough.

The atmosphere today is significantly different. OSHA has no
interest in regulating the aviation industry. As a result of the
decision of the Occupational Safety and Health Review Commission
in the Northwest Airlines case, OSHA lawyers have taken the
position that there is, practically speaking, an industry
exemption for the airline industry. Similarly, in a 1980 letter
denying a research grant to study the effects of flying as an
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of OSHE=said-

“OSHA is unable to provide funding to study the
working conditions of flight attendants [because]
"Program activities involving workplaces that are
largely precluded from enforcement action...under
Section 4(b)(1)..." are nonsupportable under this
program.

occupatfon cn the heilth of flight attendants, the Administrator .

Letter to NIOSH, Jan 11,1980.

Thus, there is no need for us to overstate the extent of our
authority merely to keep OSHA at bay. The question remains,
however, whether our statute gives us the authority to regulate
conditions affecting health alone, or whether there must be some
connection with safety.

Whether we can "monitor” health effects as recommended when there
is no connection with safety of flight appears on the surface of
our statute to be questionable. In connection with that question,
I have cursorily reviewed the noticeg and amendments involved with
the "ozone rule," and with the smoking issue. The actions taken
with regard to ozone appear to have been based exclusively on
health considerations, especially in view of the fact that
passenger comfort seems to have been a prime consideration for
their adoption. Nevertheless, I do note that the actions required
of the regulated persons affected by the rule involve either
modification of the aircraft or changes in operational factors
that could be considered safety-related and, therefore, within the
exclusive purview of the FAA. 1In this connection, however, it
cannot be overlooked that the FAA formally asserted authority to
regulate smoking solely in the interest of passenger health,
withdrawing from that action only because there was not sufficient
evidence of adverse effects to support it, at that time. See,
Notice 70-14, and the withdrawal of same.

Of further, and perhaps controlling, interest is the recent
decision of the Court of Appeals for the D.C. Circuit in the
medical kit case, Bargmann v. Helms. The court held in that case,
despite our protestations to the contrary, that the FAA has the
authority to require air carriers to carry medical kits aboard
that are stocked with medicines and other materials necessary for
the treatment of diseases and other ailments or infirmities among
passengers which are not.caused, or necessarily even aggravated,
by flying.

31



Finally;-I have found nothing to indicate that any other
governmant agency may have jurisdiction over health issues arising
from employment on aircraft in operation. It is worth noting,
however,..that any such authority, should it exist, would hardly
exclude the FAA from concurrent jurisdiction over the same
conditions.

In conclusion, in answer to the questions raised at the meeting
with Tony Broderick, I believe we do have authority to regulate
the health aspects of employment on aircraft in operation. There
is not, however, any legal compulsion to exercise that authority
in any particular manner as to any particular health hazard. As
the court said in Bargmann v. Helms, " [w]e hold only that the
agency has the power of decision [to require or not to require the
expande¢d medical kits]; the decision itself must be made by the
FAA." Whether we believe that OSHA's apparent abdication in this
area imposes a moral or political obligation on the FAA is left to
the judgment of others.

YoV 4

JOHI! M WALSH
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- Special Communication

Appendix J

Reprinted from the Journal of the American Medical Association
February 19, 1982, Vol. 247
Copyright 1982, American Medical Association

AIR TRANSPORTATION is relative-
ly safe: the death rate during flight
for the period 1976 to 1979 was_one
per 6.4 million revenue passengers,
with approximately one flight diver-
sion for medical reasons per 10,000
scheduled flights. However, the inci-
dence of nonfatal medical emergen-
cies is unknown. Transport by air of
patients who are not critically ill is
expeditious, safe, comfortable, %nd
convenient.

Airline travel presents two major
problems to the medical profession:
{1) What advice should be given to a
patient who wishes to travel by air?
(2) How should the physician respond
to emergencies that arise during a
flight on which the physician himself
is a passenger, and how are common
in-flight emergencies handled?

Following is a brief review of the
principles of high-altitude flight, the
potential effects on medical and sur-
gical conditions, and recommenda-
tions for care of problems that occur
in flight.

AIRCRAFT OPERATIONAL
CONSIDERATIONS

A modern jet airliner flies at cruis-

ing altitudes from about 28,000 ft to .

43,000 ft and, rarely, even to 45,000 ft.

From the Commission on Emergency Medical
Bervices, American Medical Assoclation, Chica-
go.

Reprint requests to the Commiassion on Emaer-
gency Medical Bervices, American Medical Asso-
ciation, 835 N Desrbormn 8t, Chicago, L 80810
(Gary B. Schwartz, Secretary).

JAMA, Feb 19, 1082- -0l 247, No. 7

Medical Aspects of Transportation

Aboard Commercial Aircraft

AMA Commission on Emergency Medical Services

As altitude increases, the atmospher-
ic pressure decreases from 760 mm
Hg at sea level (14.7 psi) to 176 mm
Hg (3.40 psi) at the typical operational
level of 35,000 ft (Table 1). Aircraft
are pressurized with atmospheric air
by use of compression to avoid prob-
lems such as decreased partial pres-
sure of oxygen and expansion of gases
within the passenger’s body.

However, aircraft are not pressur-
ized to sea level but to a differential
of approximately 8.6 psi. Assuming a
flight at 85,000 ft where the atmo-
spheric pressure is only 3.40 psi, the
cabin compressor adds another B.6
psi. The ambient pressure is 8.4 psi
plus 8.6 psi, or 12.0 psi, which is the
atmospheric pressure at 5500 ft
above sea level. Similarly, the cabin
pressure at 40,000 ft is 2.72 psi plus
8.6 psi, or a psi of 11.32, equivalent to
an altitude of 7,500 ft.

The partial pressure of oxygen in
the cabin therefore is always de-
creased above a flight level of 22,500
ft. The alveolar Po, of a person with
normal lungs is 107 mm Hg at sea
level, where the atmospheric Po, is
159 mm Hg. However, at the 5,000-ft
level simulated by pressurized air-
craft actually flying at 85,000 ft, the
atmospheric Po, has dropped to 130
mm Hg and the alveolar Po, to 76 mm
Hg; at a simulated eabin pressure of
8,000 ft, the atmospheric Po, is 116
mm Hg, and the alveolar Po, level is
only 59 mm Hg. This reduction’ in
oxygen pressure is a major considera-

Alr Transportation—Commission on Emergency Medical Services

tion in transport of patients with
impaired cardiopulmonary function.

The vulnerability of a patient to
hypoxemis at altitude depends on the
alveolar or arterial Po, of the patient
at sea level and the physiological
ability to compensate for a decrease
in Po, as the plane ascends (Table 2).
A low Po, together with possible
acidosis may cause intermittent pul-
monary hype:tension and associated
ventilatory or eardiac decompensa-
tion. Therefore, patients with low
vital capacity or puimonary diffusion
impairment are at risk during air
travel.

Recommendations

All patients with chronic cardio-
vascular or pulmonary problems such
as cystic fibrosis, chronic emphyse-
ma, cyanotic congenital heart disease,
chronic asthma, coronary insufficien-
ey, or fibrotic pulmonary corditions
should have supplemental oxygen at
all times during flight at levels above
22,500 ft.

The arterial blood gases should be
measured before the flight if a
patient appears elinically to have a
compromised ecardiopulmonary sta-

Members of the Ak Emergency Task
Force Include the following: Willis A.
Wingert, Jr, MD, Chairman; John E.
McDermott, MD, Paul S. Mesnick, MD; and
Leo R Schwartz. Robert W. Giliespie, MD,
is chairman of the Commission on Emer-
gency Medical Services.
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Table 1.—Comparative Vaiues due to Pressure Changes®
fmoopivert Procsers
Altude of Alreroft, Rt pel um Wy Cabin Pressure, pott
40,000 2.72 140 11.32
98,000 .40 s 12.00
26,000 848 FTH] 14.08
22,600 e.10 918 .70
18,000 8.30 420 14.70
10,000 10.11 823 14.70
,8,000 12.20 630 14.70
Sha leve! 14.70 760 14.70

*From the Cardiovascular Commities of the Cystic Fibrosis Foundation.' Table 1 is reproduced .Uﬁh
permission from Pedisirics (1076;57:408-410), ® 1878 Amarican Academy of Pediatrics.

tMaximum 8.8 psi ditferential.

Tabls 2.—Altitude's Effact on Biood Gas Vaiues in Normal Patients®
Atmospheric Alvaoiar Arteris! Blood
Altitude, Rt Po,, mm Hg Po,, em Mg Po,, em Hg
Ses level 189 107 o8
1,000 183 102 00
2.000 148 ] [
4,000 . 197 o4 80
6,000 128 n [ 7]
8.000 118 80 ]

“Erom Cowan' Tabls 2 is reproduced with permission from Clggott Publishing Co (Consuitant, July

1978, vo! 19, No. 7, pp 47-73).

tus. Arterial Po, should be above 50
mm Hg. If the patient with low Po,

- must fly, consultation with the airlifie
surgeon and provision of a suitable
face mask to deliver 26% to 30%
humidified oxygen is recommended.
All airlines carry emergency oxygen
and most will supply oxygen to indi-
vidual passengers, with 48 hours’
advance notice. The flow is generally
limited to 4 L/min and is dependent
on mask design. The quantity to be
carried depends on the duration of
the flight and the patient’s Pao, at
ground level. Consultation with the
medical department of the airline is
essential before advising relatively
hypoxemic patients to fly commercial
airlines.

Etfects of Pressure Changes

Air or gas trapped in body cavities
expands in direct proportion to the
decrease in pressure. For example, at
18,000 ft, the volume of trapped gas
would be doubled. Sudden decompres-
sion of an aircraft flying at that
altitude or higher would cause severe
discomfort in all passengers but seri-
ous complications in patients who had
undergone recent abdominal, thorac-
ic, or eye surgery.

1008 JAMA. Feb 19. 1982—Vol 247, No. 7

Changes in atmospheric pressure
can result in dysbarism. This term
refers to pathological disturbance of
gas-containing cavities in the human
body usually occurring because of a
preexisting condition.

Aerotitis (or Barotitis) Media.—The
primary cause is failure to ventilate
the middle ear cavity properly
through the Eustachian tube during
transition from a relatively low atmo-

.spheric pressure to a relatively high

atmospheric pressure. Unless air can
enter the Eustachian tube during
descent from a simulated altitude of
5,000 ft to sea level, a differential
pressure on the tympanic membrane
of 2.5 psi or 130 mm Hg will occur at
ground level. This is sufficient to
retract and immobilize the tympanic
membrane. Symptoms are decreased
hearing, discomfort in the ear, and
sometimes tinnitus. The predisposing
cause is inflammation of the nasopha-
ryngeal orifice of the Eustachian
tube, usually by a respiratory tract
infection. '

Recommendation: Patients should
be advised not to fly during the
congestive stages of an upper respira-
tory tract disease.

If air transport is necessary, relief

may be obtained by shrinking the
mucous membranes of the upper res-
piratory tract passages through the
use of nose drops or spray before and
during descent or by taking an oral
decongestant (eg, pseudoephedrine

hydrochloride) one hour before de- .

“seent.

The patient should perform a modi-
fied Valsalva maneuver frequently
during descent to promote patency of
the Eustachian tube. Crying in small
children also may promote insuffia-
tion of the middle ear cavity.

Barosinusitis.—The ostia of the si-
nuses are occluded by swollen mucous
membrane, preventing air from en-
tering the sinus to equalize pressure
on descent. The result is a lower
pressure within the sinus than the
atmospheric pressure.

Recommendation: Avoid flying dur-
ing an upper respiratory tract infec-
tion. Use shrinking agents orally or
locally or both before and during
descent.

Aeroembolism.—This is not a prob-
lem in commercial aviation, since
escape of nitrogen from the blood is
unlikely to occur at altitudes lower
than 25,000 ft. Decompressions from
8,000 to 30,000 ft, if not lasting more
than 12 s, have been deinonsirated to
be well tolerated.

A special circumstance that may be
a serious threat to health is that of
the vacationer who has been scuba
diving earlier in the day and then
wishes to fly home. He is at risk at
any altitude above sea level, even
though he has been careful not to
exceed US Navy diving table limits.
The diving has resulted in considera-
ble nitrogen forced into the body fat
tissues. Liberation rate from solution
is satisfactory at sea level, but at
relatively low cabin altitudes (eg,
5,000 ft), the increased rate may
result in aeroembolism or “bends.”

Recommendation: Persons intend-
ing to scuba dive should be advised to
allow at least 12 hours hetween their
last dive and boarding a commercial
aircraft. This delay between diving
and flying should be extended to 24
hours in instances where repeated
deep diving is anticipated.

Aerodontalgia.—The expansion of
trapped gas in defective fillings, api-
cal abscesses, and possible carious
teeth may cause toothache during
ascent. 34
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Recommendation: Regular dantal
examinations ard good dental hy-
giene should be encouraged for all
persons who travel frequently by air.

In-flight analgeaics may be admin-
irtered to relieve pain resulting from
aerodontalgia.

Expansicn of Gas im Hollow Vis-
cera.—Gas expands 1.2 times between
sea level and 5,000 ft and 1.5 times at
10,000 ft. Expansion of a pocket of gas
in the duodenum or ileurn may cause
mild to severe discomfort or nausea
and vomiting.

Theoretically, gas expansion could
rupture a diseased viscus, especially if
peptic or duodenal ulcers, eolitis,
diverticulitis, or recent abdominal
surgery is present. A pneumothorax
or congenital cyst of the lung may be
complicated severely by a decrease in
atmospheric pressure, causing com-
pression of functional pulmonary tis-
sue, mediastina! shift, and possible
secondary changes in ecirculatory
function.

Recommevdation: Commercial air
transport is contraindicated in pa-
tieats with pneumothorax, congenital
puimonary anomalies, known dis-
eases of the bowel, or trapped air in
any other area of the body. Flying
should be deferred for 14 days after
urologic or gastrointestinal tract sur-
gery.

Patients who have undergone a
eolostomy should wear a large colos-
tomy bag during flight and should be
warned of possible complicationa dur-
ing ascent. Additionally, patients
should be advised to carry an extra
colostomy bag during their flight.

Travelers In Aircraft Encounter
Physical Stress

Accelerstion.—Linear acceleration
during takeofl of commercial aireraft
appears to eause no problems. Theo-
retically, a transient redistribution of
the volume of circulating blood with

- pooling in the feet might be a problem
for patients with coronary insuffi-
ciency.

Nolse and Vibratioa.—These do not

present u problem medically, but -

_ patients with cranial nerve VIII dam-
age should obtain seats as far as
possible from plane engines.

Low Humidity.—The air inside a
plane hes a low relative moisture
content. However, insensible water
loss is not a problem in adults during

JAMA, Feb 10, 1082—Vol 247, No. 7

limited flights, and ingestion of 240
mL of water during the flight ade-
quately restores any wster loss. Chil-
dren, who have a relatively grester
body water eontent, and especially
infants, may hecome dehydrated dur-
ing a long flight.

Recommendation: Infants should be
given water in frequent small
amounts throughout the flight. If fed
during descent, the suckirg and swal-
lowing mechaniam may be helpful in
ventilating the middle war.

~ Turbulence.—Motion sickness prob-
sbly is caused by linear vertical
motion on the vestibular organ. Psy-
chological factors may lower the indi-
vidual threshold.

At a high cruising altitude, the
degree of turbulence is minimal in
large jet aircraft. '

Recommendation: Patients suscep-
tible to motion sickness should take
an anti-motion sickness drug before
flying. These are available as non-
prescription cyclizine hydrochloride
(Marezine), dimenhydrinate (Dra-
mamine), and others.

Other measures to decrease motion
sicknens are flying at night to reduce
visual stimulation, sitting in a reclin-
ing position, obtaining a seat as far
from the engines as possible to
decrease vibration, or occupying a
seat toward the center of gravity of
the plane. .

Prolonged Immoebilization.—Lack of
muscle movement in the lower ex-
tremities 'may result in some pooling
of blood in these areas with -light
pedal edema. Venous stasis might be
a problem in patients with cardiac
insufficiency or preexisting throm-
botic or venous disease with danger of
a pulmonary embolism.

Recommendation: The airlines sug-
gest muscle-contructing  exercisea
performed fraquently while seated.
Petients with waricosities should
wear elastic stockings or other sup-
portive devices as well as actively and
frequently exercising the leg mus-
cles. :

'‘CONTRAINDICATION TO TRAVEL
BY COMMERCIAL AIRCRAFT

Patients with emergency medical
or surgical conditions who require
immediate transportation generally
should be carried by a well-equipped
and staffed air or ground ambulance.
Nonemergency patients with prob-

lems that may hinder their mobility
(eg, body casts) may require a charter
aircraft (air taxi). Wheelchair pas-
sengers generally may travel by air if
able to accomplish transfer from seat
te cheir in-flight without reguiring
flight crew members to lift or move
them physically. Aerostretchers amve
available on some airlines for pa-
tients in stable condition who must
travel in a horizontal position. The
flight surgeon of the individual air-
line should be contacted regarding
the situation. A list of major medical
contraindications to commercial air
travel is presented as & guide for
physician/patient consultation.

Cardiovascular: within (four) weeks
after myocardial infarction (consulta-
tion with the airline flight surgeon is
suggested for all travelers who
recently have experienced myocardial
infarction); within (two) weeks after -
cerebrovascular accident; severe hy-
pertension; decompensated cardiovas-
cular disease or any condition that
restricts cardiac reserve (see also
Table 3). . '

Bronchepulmonary: pneumothorax;
congenital pulmanary cysts; vital ca-
pacity less than 50%.

Eye, ear, nose, and threat: recent eye
surgery; acute sinusitis; acute otitis
media; surgical mandibular fixation
by permanent wiring of jaw (the
device may be modified using rubber
bands or rip cords to permit opening
the mouth in case the patient vomita
due to motion sickness).

Gastrointestinal tract: less thax fen
to 14 days after abdominal surgery;
acute diverticulitia or ulcerative coli-

- tis; scute esophagea! varices; acute

gastroenteritis.

Newropsychistric: epilepsy (an epi-
leptic may fly if well controlled medi-
cally snd if flight does not éxesad
eabin altitude of 8,000 ft; the airline
should be notified of passenger's con-
dition before departure, and the pas-
senger should be accompanied by a
knowledgeable ecompanion); prior
events of violent or unpredictive
behavior; recent skull fracture; brain
tumor.

Hematologic: anemia with a hemo-
globin level less than 8.5 g/dL or an
RBC count of 8 million/eu mm (adult
values), sickle cell disease (contrain-
dicated for atmospheric altitudes
above 22500 ft; consult flight sur-
geon); hemophilia. 35
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Tablo 3. —Alituda Limita tor Cardlorenplretory Patients®

Cysnoela

Limit, R Probism
10,000 Kuanectod or symptomatic cardiorospicatory diceass
8,000 Mare thin midly aymptamntic oardicrespinatary probleme
Binrked wondiletory seericion
8,000 byocordal inferction 8 is 24 waoks previcusly
Anping psctoris
Bickie call snamia
Cy ja frein any
Cor puimonale

Raspiratory acidosis

4,000 Severs cardiac disssse with oyanosis or recent decempensation
Any 2 of the tollowing. conowITently:

Cor pulmonale .
Reapiratory acidosls
2,000 Congastive heart falure
Myocardia! interction within last 8 wk
Concurrani cysnosie, cor puimonate, and respiratory acidosis

*Without suppismental oxygen Bassd on recommendstions of the American Coliege of Chest
Phiysicians, from Weich.’ Teble 3 is reproduced with permission from the Joumal of the American

College of Emerpency Physicians {1077:8:158).

Pregnancy: beyond 240 days or
threatened miscarriage.

Miscella : patients requiring in-
travenous fluids, patients requiring
special medical apparatus (defibrilla-
tors, suction machines, and so on,
ecnsult flight surgeon).

IN-FLIGHT EMERGENCIES

Physicians as passengers aboard a
commercial aircraft may be requgsted
to volunteer their services if a medi-
cal emergency arises. The general
policy of airlines is triage of the
problem by a cabin attendant with a
report to the captain; request for
physician’s services, if necessary; and,
if no physician is available, further
request for a paramedic or trained
nurse.

United States commercial airlines
are classified a8 “common carriers”
and are not legally obligated to
attend to the health care needs of
passengers aboard aircraft.

First aid training of eabin attend-
snts varies among commercial air-
lines. According to several medical
representatives from major airlines,
flight attendant training in first sid
ranges from four to 12 hours and may
include cardiopulmonary resuscita-

tion with annual refresher courses of -

one to six hours. The competence of
the attendant is, of course, an individ-
ua! matter.

The first aid kits aboard airplanes
contain only basic bandages and do
not contain any drugs except aspirin,
acetaminophen, antiemetics, and pos-
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sibly pseudoephedrine nasal sprays.
The only instrument available is a
flashlight. Oxygen is available if a
physician decides it should be admin-
istered. Medical instruments are not
carried on domestic flights, but for-
eign airlines may carry a complete
emergency kit, including some drugs,
on overseas flights.

The captain of every airliner can
establish ground contact with an
identified medical resource if re-
quested. This resource may be at the
airport or may be a flight surgeon in
the airline’s medical department.
Therefore, a volunteer physician may
obtain immediate consultation if nec-
essary and may request & staffed and
equipped ambulance at the flight's
terminus (often provided by the
major airport itself) and may alert a
receiving hospital regarding the pa-
tient's condition.

A volunteer physician may request
diversion of the flight to the nearest
airport where runways are of suffi-
cient length to accommodate the
plane. Most airlines can reach such a
terminal within 80 to 40 minutes
(except on overseas flights). However,
this decision should be considered
carefully.

An unscheduled landing, which
must be assigned priority over other
traffic, disrupts the flow of air traffic
at busy major airports, eausing a
“ripple effect” on many other aircraft
airborne in the area. The traveling
public is subjected to the inconve-
nience and costliness of disrupted

flight schedules. While unacheduled
landings usually can be made ssfely,
such landings are costly (thousands of
dollars) to the airline eoncerned,
especially if the landing requires
dumping thousands of gallons of fuel
to permit landing within weight lim-
its. Flights should be allowed to pro-
ceed unless the passenger’s life is
threatened or intolerable discomfort
cannot be alleviated by the resources
at hand. .

COMMON MEDICAL PROBLEMS
ENCOUNTERED IN-FLIGHT

Hyperventilation is the most com-
mon medical complication encoun-
tered during commercial flights.
Because of complex symptoms, hyper-
ventilation is often misdiagnosed as
respiratory distress or coronary heart
disease. The classic picture of tetany
with paresthesia and a markedly
increased respiratory rate is unusual.
Hyperventilation usually octurs be-
cause of anxiety about flying and is
rarely the result of organic causes.

The following is a list of common
medical problems that may confront
the physician on 2 commercial &ir-
craft. Each problem is accompanied
by suggestions for treatment that
reflect the limited availability of
medical resources on commercial
flights.

Hyperventilation: establish breath-
ing into an oxygen mask that is not
connected to an oxygen supply; estab-
lish breathing into a paper bag (eme-
sis bag).

Fainting: lower head and raise legs;
administer oxygen if needed.

Barotitis or siousitis: use nasal
decongestant before and during de-
scent; swallow, yawn, or perform Val-
salva maneuver.

Asthums: administer oxygen; relocate
passenger in no smoking section.

Myocardial imfarction: administer
oxygen; request diversion of flight to
nearest appropriate medical resource;
request ambulance to meet plane and
notify loca! hospital of arrival.

Angina: administer oxygen; admin-
ister nitroglycerin if available; re-
quest diversion of flight to nearest
medical resource only if relief of
symptoms is not possible.

Epileptic seizure: clear airway; insert
gag between teeth (eg, handkerchief
roll); administer oxygen until seizure

stops.
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Chronic obstructive fung disense: ad-
minister oxygen; may request that
aircraft descend to 22,500 ft (sea level
cabin altitude) if oxygen appears inef-
fective. :

Abdominal pains: rule out organic
causes; if severe pains persist, advise
flight crew of problem and request
descent to lower altitude.

PHYSICIAN'S PERSONAL
IN-FLIGHT MEDICAL KiT

Since the airlines kit contains no
potent drugs or diagnostic equipnient,
some physicians may wish to carry a
small first~aid kit in-flight. Physi-
cians who elect to carry a medical kit
should include in it only those true
emergency drugs and instruments
that they feel competent to use. Fol-
lowing is a suggested list of basic
drugs and equipment that may be
considered for inclusion in a physi-
cian's personal kit: stethoscope (air-
craft noise severely masks heart
sounds); oropharyngeal airways,
adult and child sizes; small flashlight
with extra batteries; tongue blades;

anaeroid sphygmomanometer (op-
tional —convenient but not highly
accurate at high altitudes); small
bandage scissors. : .

Drugs in umpuls or preloaded
syringes: epinephrine hydrochloride;
lidocaine hydrochloride; diazepam
(Valium, oral ‘and injectable); atro-
pine sulfate; nitroglycerin (fresh); an
injectable antihistamine (diphenhy-
dramine  hydrochloride); pseudo-
ephedrine or nasal decongestant
apray or both; an analgesic (pentazo-
cine or codeine); glucagon hydrochlo-
ride (optional).

CONSULTATIONS WITH
MEDICAL DEPARTMENTS
OF COMMERCIAL AIRLINES

If a patient requires a special diet
during his flight, the local reservation
office of the specific airline should be
contacted at least 24 hours before de-
parture. In instances where a flight
will involve a change in time zones,
the patient should be reminded of the
need to adjust drug or dietary sched-
ules that have been prescribed on a

time regimen.

Physicians earing for patients who
will need special attention while fly-
ing should provide these patients
with written instructions on the
treatment that will be required dur-
ing the flight and an explanation of
any arrangements that have been
mede with the airline medical depart-
meni for special equipment or ser-
vices. The patient should be advised
to deliver the written instructions to
the Right attendant on boarding the
airplane. To discuss the transporta-
tion of patients with special prob-
lems, a physician may request consul-
tation with a company physician by
calling the local reservation office of
the specific airline.
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Appendix 4

AC KO: 10120
Q?E: 6/23/77

ADVISORY
CIR?CULAR

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

SUB]EU: PASSENGER SAFETY INFORMATION BRIEFING AND BRIEFING CARDS

1. PURPOSE. This Advisory Circular contains information and guidance
material for use by air carriers in the preparation of passenger safety
information briefings. The information listed herein includes those items
required by regulations, as well as items considered to be desirable passen—
ger information. The goal is to facilitate standardization and improvement
of the safety information presented to passengers by the airline industry.

2. REFERENCE. Federal Aviation Regulations 121,311, 121.317, 121.333,
121,571, 121,573, 121.577, 121.589.

3. BACKGROUND. /Past investigations of accidents and incidents have shown
that many passenmgers were unaware of safety information that would have
helped them in an emergency. The basic methods of informing passengers
about safety information are the pretakeoff oral briefing and the passenger
information card. Since experience has indicated that many passengers do
not pay attention to the oral briefings and do not always read or understand
the briefing cards, they should be as appealing and interesting as possible
to obtain passenger interest. Such information should be concise and
accurate. Present oral briefings have been generally standardized., How-
ever, a review of passenger briefing cards shows a wide variance in the
quality of cards and the methods used to portray this supplementary
information. This Advisory Circular lists items that should be covered

in a briefing or on an information card plus other items that are generally
covered to add support to the oral briefings. While some alr carriers are
using pictorial means to convey the information, any means of pictures or
words, or a combination thereof, is acceptable as long as the information
is presented in a clear and concise manner,
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4. ORAL BRIEFING,

a. Pretakeoff,

(1) As required by FAR 121,571, 121,577 and 121,589, the minimum
information to be presented in the pretakeoff triefiny; is the smoking rule,
the location of emergency exits, tray tables and seatbacks in the full
upright position and the requirement that carry-on baggage (located at
passenger seats) be properly stowed in the underseat retainers for takeoff
and landing. Instructions on the fastening, tightening and unfastening of
seatbelts should be given, S

(2) When required by FAR 121,333(f), the briefing includes the
location and use of the oxygen system, The demonstration of the oxygen mask
should include instructions or: the need to extinguish smoking materials, how
to initiate oxygen flow, the placement of the mask on the face, adjustment
of the elastic strap on the head and the tightening of the strap ends to
hold mask on the face., Passengers should be given information concerning
the need for immediate donning of the dropped mask, the amount of inflation
of the oxygen reservoir bag (where applicable) and the necessity to keep the
oxygen mask on their faces until they are told to remove it by a crewmember,
Additional instructions and warnings (on initial generation time lapse,
heating of individual canisters, etc.) should be included for oxygen systems
that utilize the individual self-generating units,

(3) The pretakeoff oral briefing has been successfully and satis-
factorily transferred to a video presentation by at least one carrier. This
method of passenger briefing should be considered when the alrcraft has the
necessary video and sound equipment, The advantages of a video tape presen-
tation are the assurance that a complete briefing is given, that the diction
is good and an overall high quality of briefing is maintained, It also lends
itself very well to bilingual presentations when necessary.

b. Post Takeoff. The post takeoff briefing required by FAR 121,571(a)(2)

includes announcements to the passengers concerning smoking and seatbelts,
After the no smoking sign is turned off, they should be advised where the
smoking rows or zones are located and that smoking in the lavatories is
prohibited, Although not regulatory, a statement should be made at this time
to refrain from smoking while standing or walking in the aisles., Just before
or immediately after the seatbelt sign is turned off, an additional announce-
ment should be made to keep seatbelts fastened while seated even though the
seatbelt sign is off, (Note: This announcement will have a better impact

on passengers if made by the captain,) o

¢, Prelanding, The minimum prelanding briefing (normally given immedi-
ately after the captain turns on the seatbe;t/ho smoking sign) includes
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those items required by FAR's 121,577 and 121.589, namely, the requirements
for tray tables and seatbacks 10 be in the full uwpright position, seatbelts
fastened securely, smoking materials extinguisned and carry-on baggage ’
stowed in the underseat retainer for landing.

d. Post lLanding. The minimum post lahding briefing should advise
passengers to remain seated with seatbelts fastened until the aircraft is

 parked at the gate and the engines have been shut down. This request

should be accompanied by an explanation that any sudden unanticipated stop
could cause physical harm to passengers standing up to retrieve overhead
articles. It is desirable to give a signal to the passengers, such as
turning the seatbelt sign off, when it is safe to move about.

e. Crewmember Procedures, Each oral briefing presented by a carrier for
its passengers should be fully explained and described in the appropriate

' company manual.

5. PASSENGER SAFETY INFORMATION CARD.

a, Generazl., The oral briefings listed above should be supplemented by
a printed card, as required by FAR 121.571, with instructions and diagrams
as necessary, to aid the passenger in the use of emergency equipment. The
cards may utilize any method of diagrams, photos, written messages, etc.,
to impart the message, but the message must be clear and concise. The use
of symbology to eliminate the need for printed instructions on the card has
worked well for many carriers., It has particularly good application on fiag
carriers who are” faced with the necessity of briefing in one or more foreign
languages. Special instructions should be added when an emergency system is
new and any detail of its use is uniquely different from past systems used
by air carriers. A card should be developed that is pertinent to only one
specific type and model of aircraft.

b. Content. The passenger safety information card should display the
information described in paragraph 5.c. On extended overwater flights, the
information in paragraph 5.d. should also be displayed. The primary method
of presentation should be pictorial, When the term "instruction™ is used
in this Advisory Circular, it refers only to the information presented to
passengers by the passenger safety informetion card ., As required by
FAR 121.571, the information on the card must refer only to the type and
model airplane used for that flight. '

c. Minimum Presentation Requirements — Overland Flights.

(1) Emergency Exits. FAR 121.571 requires diagrams and methods
of operating emergency exits. Location of these exits should also be
included., Past experience has indicated that confusion is sometimes created
by a diagram or picture that demonstrates operation of an emergency door

40



-

i 12121, | 6/23 /17

peculiar to only one side of the aircraft. If, for instance, all emergency
door handles rotate toward the rcar of the aircraft, an explanation on the
card should expand on the diagram to explain this item to the passengers,
Routes from passenger areas to exits (based on full passenger load, known
exit evacuation rates and use of all emergency exits) should be depicted.

_ (2) Evacuation Slides, Operation and use of slides should be shown,
If slides are not automatic, the manual mode inflation procedure should be
included., Any special warnings sbout exit routes once outside the aircraft
(e.g.y on a wing or at the foot of a slide) should be depicted.

(3) Oxygen.

(a) Diagrams should, when use of oxygen is required by FAR
121.333, supplement the oral briefing and demonstration on the use of oxygen .
systems. It should be made clear that the bag on the oxygen mask (where
applicable) is to be used as an indication of the flow of oxygen. The re-
lationship of aircraft altitude to the amount of oxygen bag inflation should
be indicated. Some warning against smoking in the vicinity of oxygeén flow
should be indicated on the card,

" (b) The passenger safety information card should illustrate
that passengers must (1) immediately pull the mask firmly toward their faces,
80 as to assure that the lanyard attached to the mask releases the activating
pin (if spplicable); (2) place the mask on their face (covering BOTH nose and
mouth); and (3) adjust the ®lastic strap over the head.

(4) Seatbelts. Due to the variation in types of seatbelts and past
incidents wherein passengers have not known how to use their seatbelts, it is
desirable to supplement the oral briefing with 1llustrations showing the
fastening, tightening and unfastening of the seatbelt,

(5) Brace Positions. Proper brace-for-impact positions should be
shown for all seat orientations; i.e., forward and rearward., Diagrams should
show positions that are realistic and are physically attainable considering
the seating configuration in the aircraft described on the passenger briefing
card,

(6) Individual Flotation Devices. As required by FAR 121,573,
information on the location and use of individual flotation devices (if .
used) must be provided, Instructions on how to remove the flotation devices
and use them in water should be given, The specific stowed location of
flotation vests should be indicated. Instructions should be provided on
removal from stowage locations, donning, using the manual and oral inflation
systems and operation of survivor lights where manual operation of such

lights is required. _ \
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d. Additional Presentation Requirements - Extended Overwater Flights,

(1) Passenger Exit Awareness and Location., Passengers should be
instructed on the most appropriate exit for their use, Determination of
the most appropriate exits should consider a 11 passenger load, the mumber
and capacity of liferafts or slide/rafts to be launched from each exit,
position of passengers to each ditching exit and the use of all exits that
have been planned for liferaft/slide lahnchings.

, 22; Life Preservers. As required by FAR 121.573, the apecific
location where life preservers are stowed must be provided, Instructions
on removal from the stowage location(s), donning, using manual and oral
inflation systems and minuel operation of survivor locatbr lights and
accessories, as appropriate, should be provided.

(3) Liferafts and Slide/Rafts. Instructions on liferaft retrieval,
preparation for use, inflation methods, launching locations and how to secure
to the aircraft should be given. Stowage locations and methods of inflating
slide/rafts, methods of boarding and detaching liferafts or slide/rafts
should be depicted.

(4) BEmergency Locator Transmitters and Survivel Equipment, If
portable emergency locator transmitters and/or auxiliary survival equipment
is required by FAR 121.353, instructions must be provided on their locations
and methods of retrieval.

6. BRIEFING OF HANDICAPPED PASSENGERS, As required by FAR 121.571, a flight
attendant will cpnduct an individual pretakeoff oral briefing of each pas-
senger who, in an emergency, may need the assistance of another person to
evacuate, If this person is accompanied by an attendant, the attendant should
also be briefed, The briefing should cover:

a. Routes to each appropriate exit; and

b. The most approprlate time to begin moving to an exit,

Wl

R. P. SKULL)
Director, #light Standards Service
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A S AT
Subject: SMOKE DETECTION, PENETRATION, AND Date: 7/29/86 AC No: 25-9

EYACUATION -TESTS AND RELATED Imitiated by:  ANM-110 Change:
FLIGHT MANUAL EMERGENCY PROCEDURES i

1. PURPOSE. This advisory circular (AC) provides guidelines for the
conduct of certification tests relating to smoke detection, penetration,
and evacuation, and to evaluate related Airplane Flight Manual (AFM)
procedures. These guidelines may be used to reduce the degree of
subjective judgment needed in conducting tests and evaluating test results.
while this AC is not mandatory, it offers a method of demonstrating
compliance with the applicable airworthiness requirements.

2. RELATED FEDERAL AVIATION REGULATION (FAR) SECTIONS. The related
sections are §§ 25.831, 25.855, 25.857, 25.858, 25.1301, 25.1309, 25.1359,
25.1585(a) and 121.308 of the FAR.

3. BACKGROUND. The development of standardized test procedures was
initTated in 1975 to eliminate subjective evaluations of the smoke
detection, penetration and evacuation procedures used in demonstrating
compliance with the applicable sections of Part 25. Though the
flammability characteristics of the interior cabin materials have been
reduced since that time, these materials may emit potentially lethal smoke
and toxic gases when they are exposed to sufficient heat or are involved in
the combustion process. Due to these concerns, and a National
Transportation Safety Board (NTSB) recommendation, these guidelines have
‘been developed.

4. SUBJECTS AND DEFINITIONS. For purposes of this AC, the following are
applicable:

_ a. Smoke. Smoke consists of aerosols (e.g., carbon partic]es), gases,
fumes and vapors that are the result of pyrolysis or the combustion
process. :

b. Smoke Classification. It is difficult to classify smoke and
standardize smoke test procedures because smoke characteristics and
composition vary with the materials and processes that create smoke.

Visual perception of objects, when viewed through smoke, varies with the
wavelength of light used to illuminate the smoke or to measure smoke
density. For these reasons, the wavelength of light used to establish

transmissibility and smoke type should be selected to standardize the smoke
test result if precise and repeatable results are desired.

c. Vapors or Fogs. Protection from vapors or fégs created by atomized
fluids leaking from glycol or hydraulic systems are beyond the scope of

U
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this AC; however, prudent design practices, e.g., shrouding and drains,
should be used to reduce exposure to these substances.

d. Buoyancy and Stratification. Buoyancy and stratification of smoke
vary with f%e substance from which the smoke is generated and the
envircnmental conditions in which it is generated. A smoke generator
that uses tobacco as the fuel will produce smoke that is more buoyant
(initially) than the cooler smoke produced fron a theatrical type smoke
generator. Although stratification can occur with either type of smoke,
theatrical type smoke generators will generally fil] a compartment from the
floor up. Theatrical type smoke is buoyant enough that some mixing will
take place from the natural turbulence in the compartment even though the
smoke distribution may not be uniform. On the other hand, the more buoyant
smoke from a tobacco type generator remains more stratified. During one :
test with tobacco smoke, it was observed that the smoke did not reach the
floor for the duration of the test. This is one of the reasons the
theatrical type smoke is recommended for smoke penetration tests. The less
buoyant theatrical type smoke may not be useful for detection tests because
it may not adequately represent the buoyant properties of smoke that may be
generated from the typical smoke sources found in the compartments being
tested.

e. Smoke Sources and Duration (Continuous Smoke Source).

(1) Reasonably probable sources of smoke include fires caused by
cigarettes, incendiary or explosive devices, cargo fires, and failures of
electrical and pneumatic equipment. Fluid leaks or spills, e.g., :
hydraulic, glycol, etc., in combination with heat or ignition sources ma
also produce hazardous quantities of smoke.

(2) Incidents of fire or smoke that cannot be extinguished continue
to occur. Smoke and fire procedures should, therefore, be formulated
considering that the fire or smoke exposure may be continuous. Smoke from
fires in cargo or equipment located in inaccessible locations should be
considered to be continuous, in particular. Continuous smoke from
equipment bays, equipment cooling systems, the cockpit, and cargo
compartments should be considered reasonably probable because these
compartments have so many potential sources of smoke or have a history of

fire or smoke occurrences.

(3) Failures that cause fire and smoke should be included in the
failure assessment conducted under §§ 25.831, 25.1309 and 25.1359. It
should be determined, for each failure condition considered for this
assessment, whether smoke detectors and specific fire or smoke .procedures
are warranted and whether the failure or secondary effects should be
- prevented through the use of isolation, containment, extinguishers, etc.
~The 1ikelihood of a continuous exposure to smoke may be based on a failure
evaluation which would include the sources of failure, contributing
materials, failure preventative measures and smoke control or containment
means. The adequacy of the smoke control and the containment means should
be verified by smoke tests. '
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f. Smoke Toxicity.

(1) A failure condition may create smoke at a continuous or
variable rate and may occur at any time during 2 flight. Because the
composition of the smoke woulc vary with the available oxygen, heat
produced, and the type of materials pyrolized or consumed, the exposure
duration and concentrations are unpredictable. Furthermore, human
tolerance to typical airplane fire toxicants has not been adequately
defined. For these reasons, a failure evaluation using a gqualitative
approach and smoke toxicity limits used to define a hazardous quantity of
smoke is not practical. The practical approach is to prevent exposure to
the smoke.

(2) Measuring concentrations of toxic or hazardous gases, such as
carbon monoxide (CO), carbon dioxide (COp) and extinguishing agents is
beyond the scope of this AC.

Material Flammability Characteristics. The flammability
characteristics of interior cabin materials, electric wire insulation and
hydraulic fluids have been improved; however, these materials will still
emit smoke and combustion gases when exposed to sufficient heat or burned.
Hydraulic fluids are considered flammable fluids, and glycol mixtures may
also be flammable fluids depending on the concentration of water mixed with
the glycol. The use of less flammable materials does not preclude the need
to consider these materials as sources of smoke.

h. Airplane Modifications. Airplane modifications that may require
smoke tests include the alteration of, addition to or removal of, pneumatic
systems (bleed air, air conditioning, pressurization, ducting and
distribution, equipment cooling, etc.), baggage.or cargo compartments,
interiors, interior seals, cockpit panels, etc. Each modification must be
evaluated on its own merit. The assessment should consider all
modifications, including those behind or between panels or between panels
and the fuselage skin.

5. AIRPLANE FLIGHT MANUAL (AFM) FIRE AND SMOKE PROCEDURES.

a. Section 25.1585(a) specifies that emergency procedures for airplane
fires must be furnished in the AFM. These procedures generally require the
flightcrew to communicate the emergency, don protective breathing
equipment, shut off ventilation to cargo compartments and recirculation
systems, or increase the ventilation to occupied areas, or to use a
combination of these procedures. Operational procedures also generally
require flight attendants to communicate the nature and status of the
emergency, don protective breathing equipment, attempt to extinguish the
fire and perform other related emergency functions. Emergency procedures
should be evaluated during the design review and smoke tests to determine
that the optimum procedures have been selected.

b. Section 25.831 allows the use of depressurization within safe
limits to evacuate smoke from the cockpit. Depressurization reduces the
density of smoke by evacuation and may increase the ventilation air flow.
This procedure is not, however, a final solution and should be considered
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only an interim means to control a fire until further action can be taken.
The degree of depressurization used as a procedure for smoke evacuation
should not result in automatic deployment of passenger oxygen masks.
Decompression, whether intentional or the result of a fire related failure,
may activate certain types of smoke detectors. Unless a detector that is
not effected by decompression is installed, the emergency procedures and
methods of distinguishing between these two conditions should be formulated
and furnished in the AFM.

¢c. The AFM fire and smoke emergency procedures should include
instructions for the flightcrew to immediately proceed to the nearest
suitable airport when fire or smoke is detected. If it can be visually
verified that the fire has been extinguished and a damage assessment
indicates it is safe to do so, the flight may be continued. This
verification and assessment should be accomplished by a flight crewmembers'
observation of the fire or smoke source and not by reliance on observations
of smoke or detectors. Flightcrews may be misled into thinking a fire is
extinguished or under control when it is not. For example, diminishing
smoke due to smoke evacuation procedures, fire detector failure or
saturation, fire related containment or ventilation failures, or the use of
extinguishing systems may cause loss of the detector warning or cause
diminishing smoke even though the fire may not be extinguished.

d. Fire control in Class C cargo or baggage compartments is usually

maintained by staggered discharge of multiple built-in extinguisher bottles.

If an explosion occurs in the cargo or baggage compartment, the liner
should be assumed to be ruptured. The smoke detector should, in turn, be
considered unreliable due to possible damage or ventilation changes caused
by loss of the integrity of the liner. Due to the possible loss of fire
containment and detection capability following an explosion, the
recommended procedure should be to discharge the extinguisher bottles as a
precautionary measure if visual inspection of cargo or baggage compartments
is not possible and to land at the nearest suitable airport.

6. SMOKE TESTS.

a. Test methods. There are three smoke tests associated with the
certification process; smoke detector tests, smoke penetration tests and
smoke evacuation tests. Either the visual observation method or the
instrumented method may be used to conduct these tests.

(1) The Visual Observation Method. The visual observation method
uses the subjective judgment of an FAA observer to make determinations as
to the adequacy of the smoke tests and test results.

(2) The Instrumented Method.

(i) The instrumented method uses photosensitive instruments to
measure light transmissibility through smoke. These measurements are

compared to acceptable criteria in lieu of using an FAA observer's judgment.

Judgment has not been completely eliminated, however, because the
acceptability of the tests must still be determined.
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(i1) The source light for measuring transmissibility should be a
laser of wavelength 632.8 nanometers. The use of a longer wavelength is
better for measuring particle density and is not affected as much by light
scatter or reflection and ambient iight as a light source of shorter
wavelength.

-{ii1) Theatrical smoke, which is a cool white smoke, should be
used for the penetration and evacuation tests. Theatrical smoke may not
represent the darker smoke associated with burning fuel or synthetic
materials; however, it is less objectionable and is buoyant enough for
penetration test purposes. The use of theatrical smoke may not provide
realistic detection times if detectors are mounted in the ceiling.

(iv) The instrumented method providec acceptable standards to
measure the transmissibility of light through smoke. This method should
eliminate the need for any subjective judgment in evaluating the test
results. In the event a different smoke type is used or a light source
with a different wavelength is used, it will be necessary to establish new
transmissibility values.

b. Airplane Flight Test Conditions. Except as noted for the lavatory
smoke detector tests, the test conditions should be selected as follows:

(1) Flight Tests. The configuration of the cabin air conditioning
and pressurization systems should represent any normal operating condition
and any other conditions in which the airplane may be dispatched. The test
conditions should represent the flight conditions that are the most
critical with respect to smoke detection, penetration and evacuation.

These would include tests conducted during climb, cruise, descent, or
approach flight conditions under maximum and minimum pressure differentials
and under maximum and minimum ventilation flow rates.

(2) Ground Lavatory Smoke Detector Test. The airplane should be
operated to simulate the ventilation airflow of the various dispatchable
ventilation and pressurization configurations (one air conditioning pack,
two air conditioning packs, etc.) for the cruise condition. Some airplanes
may be designed with a lavatory vent that may be either closed or open on

“the ground. For such airplanes, a flight test should be conducted or the
lavatory vent system should be temporarily reconfigured to simulate the
flight condition.

¢. Smoke Flight Testing Hazards. Conducting smoke tests can be
hazardous because they are designed to simulate hazardous conditions.
Caution is therefore warranted. A test site and time should be selected
with the concurrence of Air Traffic Control. Air Traffic Control should
also be informed of the type of test and that the test airplane may be
operating under restricted cockpit visibility. This will facilitate, if
necessary, the routing of other air traffic away from the test airplane.
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d. Test Limitations.

(1) The tests described have been developed primarily for large
cargo or baggage compartments, equipment bays, equipment cooling systems,
galleys and lavatories that are accessible in flight. Modifications of the
test procedures or equipment may be needed to validate a test procedure for

~ compartments or cooling systems which are not accessible in flight. The
effect that the smoke generator itself has on the test should be considered
for small compartments or cooling systems.

(2) The results of these tests are valid only if the airplane is
maintained in the condition and configuration that was tested, i.e., the
integrity of the compartment, including any seals ‘and liners, is
maintained, and the ventilation systems and extinguishing systems are in
working order. It is assumed for test purposes, unless a failure condition
is being simulated, that a fire would not damage or destroy the integrity
of the ventilation system or the compartment. '

7. SMOKE DETECTOR INSTALLATION TESTS.

a. Background.

, (1) The purpose of a smoke or fire detector is to provide a warning
before the situation escalates to an uncontrollable or uncontainable
condition. The detection must be as early as possible to assure that the
methods or procedures used to contain or control a fire or smoke are
effective. In this regard, the fire must be detected early enough to .
prevent damage to the wiring or equipment that is necessary for safe flight _
and penetration of liners, shrouds or tubing carrying flammable fluids.

The fire must be detected at temperatures significantly below that at which
the structural integrity of the airplane is substantially decreased. }

‘ (2) A smoldering fire producing a small amount of smoke in _
conjunction with a one minute detection time was selected as a fire or -
failure condition that could be detected early enough to assure that the
fire and smoke procedures would be effective. Subjective judgment,
considering the failure, size of compartment, materials contained in the
compartment, and the containment methods and procedures, is needed to

assess the significance of a small amount of smoke. -

(3) Theatrical type smoke generators produce smoke at rates
necessary for smoke penetration tests but in excess of those necessary for
detection tests. These smoke generators are capable of simulating smoke
from a vigorous fire which may be capable of destroying an airplane,a fire
that should be detected long before it reaches that level of hazard. The
cool smoke produced by a theatrical smoke generator may be unacceptable
for ceiling mounted detectors because of its lack of buoyancy.

Furthermore, smoke particles generated from typical materials found in
cargo compartments will be filtered (particles stick to the inside walls of
the tubes) in long smoke detector tubing runs. Theatrical smoke does not
demonstrate any significant sticking effect. For these reasons, theatrical
type smoke generators should not be used for detection tests.
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b. Objective. The smoke detection test is designed to demonstrate
that the smoke detector installation will detect a smoldering fire
producing a small amount of smoke.

c. Limitations. Typical smoke detectors have inherent limitations.
For example, they may cease to operate due to internal failures, fire
related damage or smoke saturation. Certain smoke detectors may also
provide a fire warning when decompression occurs. Due to these inherent
limitations, it should not be assumed that a fire is out, when the
indication ceases.

d. Test Equipment. The smoke generating equipment used for detector
tests should simulate a smoldering fire which produces only a small amount
of smoke. Materials that represent the fuel for the probable source of
smoke may be burned in a container that is covered with a metal screen.

For safety, a fire extinguisher and a metal container 1id should be
provided. A Beekeeper type smoke generator may be used when some restraint
is placed on the quantity of smoke being generated. A pipe or cigar may be
~a suitable source of smoke for a closet or lavatory size compartment.

e. Test Procedure.

(1) The smoke should be generated at a location that is critical
with respect to the detector's area of coverage. For the lavatory smoke
detection test, the smoke source should be located at the most probable
source, e.g., the trash receptacle.

(2) The smoke generator should produce only a small amount of smoke
in order to simulate a smoldering fire.

(3) The smoke detection should occur within one minute after the
start of smoke generation.

(4) The method of smoke generation and the time to detect the smoke
should be recorded. Pictures are useful means of recording the test and
test apparatus.

8. SMOKE PENETRATION TESTS.

a. Background.

(1) The purpose of smoke penetration tests is to demonstrate that
smoke will not enter occupied areas of the airplane from cargo or baggage
compartments, equipment bays, or equipment cooling systems containing large
quantities of smoke. The definition of a “large quantity” of smoke is
associated with the rate of smoke generation and the volume it must fill.

A large quantity is achieved when the compartment is filled and kept filled
by continuously generating smoke.

-
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(2) Except as noted in paragraph e(l)(v) below, any penetration of
smoke into occupied compartments from cargo compartments, equipment bays or
equipment cooling systems during the tests is unacceptable because the
toxicity of the smoke is unpredictable and in an actual situation, the
smoke exposure might continue or increase to a hazardous level before a
landing can be made. The smoke concentrations and exposure time in an
actual fire or smoke situation might be well beyond those demonstrated
during the limited duration of the smoke penetration tests. Generally, any
smoke penetration during the tests demonstrates that the smoke containment
means or control methods are unacceptable.

(3) Generally, the theatrical type generators produce smoke at an
adequate rate for smoke penetration tests. Certain models of this type
generator may not be adequate, however, for some of the larger cargo
compartments. It may, therefore, be necessary to move the generator around
the compartment, conduct several tests or use multiple generators.

b. Objective. The objective of this test is to demonstrate that a
large quantity of smoke generated in a cargo or baggage compartment will
‘not penetrate into any occupied compartment. This test also demonstrates
that a large quantity of smoke generated in equipment bays or cooling
systems will not penetrate into the passenger cabin, and if any smoke
penetrates into the cockpit, it can be readily removed using the AFM
emergency fire and smoke procedures.

c. Limitations. Successful completion of the smoke penetration tests
does not relieve the requirement to conduct carbon dioxide, carbon
monoxide, and extinguisher tests in complying with §§ 25.831(c), 25.851 and
25.855.

d. Equipment.
(1) The Visual Observation Method.

(i) A smoke generator that has the capability to fill the
compartment being tested with smoke and keep it filled for the duration of
the test should be selected. To save flight test time, it should be
verified on the ground that the generator can continuously produce large
quantities of smoke in the compartment being tested. The criteria of
paragraph 8e(1)(iii) should be met with the airplane pressurization and
ventilation systems operated to approximate the airflow for the test
condition being simulated.

(i1) The smoke generator should not produce smoke that is
noxious, corrosive, or toxic and should be capable of immediate shutdown if
a hazardous condition develops. Portable protective breathing equipment,
with spare bottles, should be provided for test personnel.

(2) The Instrumented Method.
(1) The Smoke Generator. The same equipment as specified in

paragraph 8d(1) should be used.
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(ii) Light Transmissibility Measuring Device. The light trans-
missibility should be measured through smcke alorig a three foot light path
using a calibrated photoelectric cell and a laser that produces light with °
a wavelength of 632.8 nanometers. The light path may be folded provided
each path through the smoke is no less than 18 inches. The calibration of
the light transmissibility measuring device should be checked by using
“Wratten" filters as outlined in National Bureau of Standards Information
Report (NBSIR) 77, dated June 1977, (reference paragraph 11b) or any other
acceptable calibration procedure.

e. Test Proceduré.

(1) The Visual Observation Method.

(i) The smoke generator(s) should be placed to generate smoke
in the Class B, C, D, or E cargo or baggage compartment, the equipment
cooling system or the equipment compartment in the position most likely to
result in penetration of smoke into occupied areas of the airplane. All
compartment lights should be on.

(ii) Large quantities of smoke should be generated continuously.
The AFM fire and smoke emergency procedures should be initiated no less
than 30 seconds after detection.

(i1i) The smoke should be generated continuously at a constant
rate for at least 5 minutes after detection for compartments or equipment
cooling systems containing smoke detectors. For those compartments that do
not contain smoke detectors, e.g., Class D cargo or baggage compartments,
smoke should be generated for 5 minutes. The compartment should be filled
with smoke at the end of the 5 minute period. In this regard, the
compartment is considered filled with smoke when an FAA observer, from
anywhere in the compartment, cannot see his/her hand when it is held
approximately 18 inches in front of his/her face unless the hand is
silhouetted by a window or interior light.

' (iv) Smoke generation should be continued for an additional 15
minutes if the criteria of paragraph 8e(1)(iii) are not achieved or unless
it is apparent (e.g., from results of previous tests within the
compartment) at any point in time after an additional 5 minutes that
further smoke generation will not produce penetration in occupied areas.

(v) The FAA observer in the occupied compartment should verify
that smoke does not penetrate occupied compartments. Except as noted
below, the formation of a light haze indicates that the ventilation
requirements of § 25.831(b) are not being met.

(A) Wisps of smoke that enter and immediately exit at the
occupied compartment boundaries are acceptable as long as a light haze or
stratified haze does not form. If this condition (i.e., wisps of smoke at
the compartment boundary) occurs, the test procedure or paragraph 8e(1l)(iv)
should be followed. '
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(B) Crewmembers must be able to extinguish fires in Class B
cargo or baggage compartments. This means that the treWmember must pass
through the cargo or baggage compartment smoke barrier or access door at
least once. The crewmember entering or exiting the compartment may disturb
the normal airflow and cause some smoke to enter the pass nger. or
flightcrew compartment. This is acceptabie ff the smoke Zhat enters the
passenger or flightcrew compartment is dissipated rapidly.

(C) Open or closed loop equipment cooling,systems and
equipment bays may interface with the cockpit systems. ‘Wnen penetration
tests are conducted in the equipment bay or in the choling system, a small
amount of smoke may penetrate the cockpit. That smoke should dissipate
Quickly when the AFM smoke and fire procedures are used:

(vi) If the smoke generator(s) do not completely fill and keep
the cargo or baggage compartment filled with smoke, additional tests should
be conducted with the generator(s) relocated as necessary to provide
adequate coverage. A

(vii) Section 25.855(e)(3) requires that smoke should not be
detected in any adjacent compartment. Smoke penetration tests are
conducted in partial compliance with § 25.855(e)(3) (the last paragraph).
Full compliance is shown when all smoke tests and extinguisher tests are
completed successfully. The same criteria would apply when smoke detectors .
or extinguishing systems are installed in equipment bays or cooling systems
to comply with § 25.831(c) or § 25.1309(c). '

(2) The Instrumented Method. The procedures used for this method
are the same as those shown in paragraph 8e(l) for the visual observation
method except that the following are substituted for paragraph 8e(1)(v):

(1) Light transmissibility readings should be taken in the
occupied area at seated head height level (4 feet above the floor) and at
least 18 inches from the partition between the occupied compartment and the
compartment in which the smoke is being generated.

: - (i1) If visible smoke is present in the occupied compartment,
the reading should be taken at a number of points between the armrest and
standing head height level (6 feet above the floor), and at least 18 inches
away from the partition between the occupied compartment and the
compartment in which the smoke is being generated.

(1i11) The transmissibility level in any occupied compartment
should not be less at any time during the test than it was before the start
of the smoke tests, i.e., zero plus any prevailing atmospheric reduction in
transmissibility.

(iv) The exceptfons in paragraph 8e(1)(v) are also ipp]icab]e to
instrumented tests.
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9. SMOKE EVACUATION TESTS.

a. Background.

(1) Cockpit smoke evacuation tests verify that smoke, from sources
within the cockpit, can be readily evacuated in accordance with § 25.831(d).
Typical commercial transport airplanes are capable of evacuating dense
cockpit smoke within approximately a minute and a half after the AFM fire
and smoke emergency procedures are initiated. Three minutes is the maximum
acceptable time to evacuate smoke from any transport category airplanes.

- (2) The ventilation of main deck lavatories or galleys may not be
" isolated from that of the passenger compartments. As smoke evacuation
tests are not required for the passenger compartments, they are not
required for such lavatories and galleys.

(3) Many galleys and lavatories currently being installed on large
transport airplanes are designed with independent exhaust systems. The
primary function of these exhaust systems is to ventilate and remove odors
from these facilities; however, they also remove locally generated smoke.
Smoke tests are useful as a means to verify that such exhaust systems are
functioning properly in accordance with § 25.1301. '

b. Objective. The objective of the in-flight smoke evacuation test is
to demonstrate that the AFM emergency fire and smoke procedures provide
means to clear the cockpit of dense smoke at an acceptable rate. This test
should also demonstrate that the flightcrew can use the procedures without
introducing any additional hazard.

c. Test Equipment. The same equipment as used in smoke penetration
tests may be used in smoke evacuation tests (see paragraph 8d(1)).

d. Limitations.

(1) Some airplane designs have automatic cockpit or instrument
light dimming features to reduce light intensity for night flight. Smoke
may cause the automatic dimming feature to function, thus making instrument
visibility more difficult. A manual means to override the dimming control
should be provided for each dimming circuit. There should be a procedure
that specifies that the light or instrument intensity be turned up, as
necessary, when smoke is present in the cockpit.

(2) If it is determined that the autoflight systems must be used
during the smoke evacuation tests, then their use should be incorporated -
into the AFM emergency procedures. An alternative should also be developed
because a failed autoflight system could be the cause of the smoke in the
cockpit. In this regard, there may also be phases of flight, e.g.,
takeoff, landing or decompression in which the use of the autoflight system
may be prohibited when smoke is in the cockpit.

e. Test Procedures. The smoke evacuation tests should be conducted
with smoke generated within the compartments as follows:
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(1) Cockpit.

(1) The cockpit door or curtain, if installed, should be closed
for the test. The crew should don protective breathing equipment as soon
as the smoke is evident.

(ii) When the cockpit instruments are obscured (standard dial
indicator numbers or letters become indiscernible), smoke generation should
be terminated, and the appropriate AFM fire and smoke procedures should be
~initiated. The smoke should be reduced within three minutes such that any
residual smoke (haze) does not distract the flightcrew nor interfere with
operations under Instrument Flight Rules (IFR) or Visual Flight Rules
(VFR).

(2) Galleys With a Dedicated Exhaust System. If a ga1ley door or
curtain is provided, it should be closed, and enough smoke should be
generated to verify that smoke dissipation or smoke flow is toward the
galley exhaust system. Airplane flight manual galley fire and smoke
"procedures should be demonstrated at this time.

(3) Lavatories With a Dedicated Exhaust System. The lavatory door
or curtain should be closed, and enough smoke should be generated to verify
that smoked dissipation or flow is toward the lavatory exhaust system.
Airplane flight manual fire and smoke procedures should be demonstrated at
this time.

10. SMOKE TEST EQUIPMENT.

a. Typical Smoke Generation Equipment for Detection Testing.

(1) Generators. An appropriate generator should be selected, e.g.:

(a) A metal conta1ner with a metal cover screen and ]id
(b) A pipe or cigar;

(c) A Woodsman Bee Smoker; or

(d) Any other acceptable device.

(2) Fuel. Representative materials should be selected, e.g.:

(a) Plastics;
(b) Rags;
(c) Tobacco;
- (d) Burlap;
(e) Paper; or .
- (f) Any other acceptable representative mater1a1 etc.

b. Typical Smoke Generation Equipment for Penetration and Evacuation
Tests. '

(1) Generators, ng.:

(a) Cloudmaker Model 11-48 (B, D); .
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(b) Farnum Barn Fogger;

(¢) Pepper Fog;

(d) Cloud Ninge (Superseded by Maxi- h1st),

(e) Maxi-Mist;

(f) Mini-Mist (Suitable for small compartments); or
(g) Any other acceptable device.

(2) Fuels. Use the fuel recommended by the smoke generator
manufacturer, e.g.:

(a) Silicon 0il;
(b) Paraffin 0i1;
(c) Mineral 011; or
Lveol (d) Propolene Glycol or water solutions of propolene glycol or
glycol.

c. Test Equipment for the Instrumented Method for Penetration Tests.

(1) Light Source. Helium Neon Laser Tube outputting light at a
wavelength of 632.8 nanometers, Manufactured by CW Radiation Co., A
Division of Aerotech, 101 Zeta Drive, Pittsburgh, PA 15238,

(2) Photo (Light) Detector. Model UDT 161. Manufactured by United
Detector Technology, 3939 Landmark Street, Culver City, CA 90232.

(3) Smoke Generator. Cloudmaker 11-48. Supplied by Testing
Machines, Inc., 400 Bayview Ave., Amityville, NY 11701.

(4) Fuel. Paraffin 0il or Mineral 0il.
11. REFERENCES.

a. “Fire Detector Response in Airplane Application" by Steve J.
HWiersma and Robert G. McKee of the Fire Research Department, SRI
International, Manlo Park, California. This article was published in the
August/September 1978 issue of Aviation and was based on a SRI
International veport by N.J. Alvares and R.G. McKee titled, “The response
of Smoke Detectors to Pyrolysis and Combustion Products from Airplane
Interior Materials,® prepared for NASA under contract NAS2-8538. Reference
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

14 CFR Part 121
[Docket No. 24792; Notice No, 85-17]

Protective Breathing Equlpment

AGENCY: Federal Aviation
Administration (FAA), DOT.

ACTION: Notice of proposed rulemaking
(NPRM).

SUMMARY: This notice proposes to

- update the regulations concerning
protective breathing equipment (PBE)
by: (1) Incorporating the airplane
certification requirements applicable to
PBE in § 26,1439 of the Federal Aviation
Regulations (FAR) into § 121,337, the
opcrating rule requiring PBE applicable
to air carriers and commercial operators
who operate aircraft having a passenger
seating configuration, excluding any
pilot seat, of more than 30 seats or a
payload capacity of more than 7,500
pounds; (2) incorporating the standards
for PBE in Technical Standards Order-
C99 (TSO-C99) into § 121.337 by
reference; (3) requiring that PBE must
allow interphene communications from
each of two flight crewmember stations
in the pilot compartment to at least one
normal flight attendant station in each
passenger compartment; (4) requiring
the performance by Part 121
crewmembers of an approved
firefighting drill using PBE; (5) requiring
that additional PBE determined by
airplane passenger seating configuration
be easily accessible and conveniently
located within 3 feet of each required
hand fire extinguisher irr pagsenger
compartments of airplanes operated
under Part 121; and (6) clarifying certain
current emergency drill requirements.
This action was prompted by
recommendations of the National
Transportation Safety Board (NTSB)
which found during an accident

_ investigation that smoke goggles forming

a part of certain PBE used by several air

carriers did not adequately protect the
flightcrew and that some goggles
restricted the user’s vision and their
ability to carry out their duties in an
emergency.

DATE: Comments must be received on or
before February 10, 1986.

ADDRESSES: Send comments on the
-proposal in duplicate to: Federal
Aviation Administration, Office of the
Chief Counsel, Attention: Rules Docket
- (AGC-~204), Docket No. 24792, 800
Independence Avenue, SW.,
Washington, D.C. 20591. One may
deliver comments in duplicate to: FAA
Rules Docket, Room 916, 800 -

Independence Ave., SW., Washington,
D.C. 20691, All comments must be

" marked “Docket No. 24792.”" Comments

may be examined in the Rules Docket |
weekdays, except Federal holidays,
between 8:30 a.m. and 5 p.m,

FOR FURTHER INFORMATION CONTACT:
Mr. Roger Riviere, Project Development
Branch, AFO~240, Air Transportation
Division, Office of Flight Operations,
Federal Aviation Administration, 800
Independence Avenue, SW,,
Washington, D.C, 20591, Telephone (202)
4268096,

SUPPLEMENTARY INFORMATION:

Comments Invited

Interested persons are invited to
participate in this rulemaking by
submitting written data, views, or
arguments and by commenting on the
possible environmental, energy, or
economic impact of this proposal, The
comments should identify the regu]atory
docket or notice number and be

.submitted in duplicate to the address

above. All comments received, as well
as a report summarizing any substantiver
public contact with FAA personnel on
this rulemaking, will be filed in the
docket. The docket is available for
public inspection both before and after
the closing date for making comments.

Before taking any final action on the
proposal, the Administrator will
consider any comments made on or
before the closing date for comments.
The proposal may be changed in light of
comments received.

The FAA will acknowledge receipt of
a comment if the.commenter submits
with the comment a self-addressed,
stamped postcard on which the
following statement is made:
“Comments to Docket No. 24792."” When
the comment is received, the postcard
will be dated, time stamped, and
returned to the commenter.

Availability of NPRM

- Any person may obtain a copy of this
notice of proposed rulemaking by
submitting a request to the Federal
Aviation Administration, Office of
Public Affairs, Attention: Public Inquiry
Center, APA-430, 800 Independence
Avenue, SW., Washington, D.C. 20591, .
or by calling (202)426-8058. Requests
should be identified by the docket
number of this proposed rule. Persons
interested in being placed on a mailing
list for future proposed rules should also
request a copy of Advisory Circular No.
11-2A, Notice of Proposed Rulemaking
Distribution System, which describes
the application procedure.

Background

Protective breathing equipment (PBE)
consists of a full face mask attached to
an oxygen supply or a face mask,
including smoke goggles, attached to an
oxygen supply. Rules requiring

operators conducting air carrier

operations outside of the United States
to have such equipment installed in their
aircraft were originally included in
§ 41.24(c) of the Civil Air Regulations
(CAR), which became effective on
October 21, 1949. The basic
requirements of the early standards
were that the equipment be designed to
prevent the person wearing the
equipment from breathing noxious
gases, Such standards were also a part
of the type certification basis for older
aircraft, and they still are applicable.
Subsequent amendments to the
transport category airplane type
certification requirements resulted in the
current PBE requirements set forth in
§ 25.1439 of the FAR, That rule specifies
the alrplane compartment configurations
for which PBE is required, establishes
performance standards for the
equipment, and specifies the oxygen
supply requirements for such equipment.
Under the rule, PBE is required in an

“airplane if there are cargo compartments

or isolated separate compartments,
including upper and lower lobe galleys,
into which the flightcrew may enter
during flight. Performance requirements
in this rule specify that PBE must be
designed to protect the flightcrew from
smoke, carbon dioxide, and other
harmful gases; that the PBE must also-
include suitable covering for eyes, nose,
and mouth; and that a specified amount
of oxygen must be supplied.

On July 11, 1973, a Boeing 707 (B-707)
airplane made a forced landing short of
the runway at Paris, France, as the
result of a cabin fire started by a
cigarette in a rear lavatory waste bin.
Intense fire, smoke, and poisonous gases
spread throughout the aircraft, with the

. result that only 11 of the 134 occupants

survived the landing. Investigation
indicated that the use of upgraded PBE
meeting the revised standards contained
in TSO-C99 could have permitted these
flight attendants using such upgraded
equipment to extinguish the fire in flight
and thus might have saved more lives.
On November 3, 1973, a fatal accident
occurred in Boston, Massachusetts,
involving a B-707 freighter airplane.
Investigation of this accident prompted

" the NTSB to evaluate PBE used by a

number of air carriers. The NTSB
reported that smoke goggles used by
several air carriers did not adequately
protect crewmembers from smoke and
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that certain smoke goggles in use
appreciable restricted the wearer's
vision. The NTSB recommended that all
transport category aircraft, regardless of
date of certification, be required to
comply with current § 25.1439 and that
all smoke goggles presently in use be.
inspected to ensure that they complv
with § 25.1439.

On June 2, 1983, an in-flight fire
occurred in the aft lavatory in the
passenger compartment of a Douglas
DC-9 airplare en route to Montreal,
Canada. The crew was unable to control
the fire and requested an emergency
descent and air traffic control clearance
to the nearest available airport. The
crew successfully landed the airplane at
Covington, Kentucky. Soon after
passenger and crewmember egress from
the airplane commericed, dense smoke
rapidly spread through the passenger

_compartment, apparently making it
impaossible for 23 of the 41 passengers on
board to find their way to emergency
exits, The FAA's analysis of this
accident results in the conclusion that a
number of those passengers who
perished might have survived if certain
cabin safety improvements under
consideration at that time by this agency
had been adopted. One of those
improvements is the proposal contained
in this rulemaking which would require
additional PBE for use by crewmembers
in passenger compartments of airplanes.

- It is conceivable that, had the airplane .
been equipped with the additional PBE .
proposed by this notice, the use of the
-additional PBE by the flight atiendants
involved could have aided them in
leading more of the passengers who - .
perished to available exits for egress
from the airplane.

On October 31, 1983, the NTSB issued
twao safety recommendations pertinent
to this rulemaking. Safety -
Recommendation A-83-74 recommends
that the FAA “require that protective
breathing equipment, including smoke
goggles, currently carried aboard
transport category airplanes to comply
with 14 CFR 25.1439 and 14 CFR 121.337
which do not meet the minimum
performance standard prescribed in
Technical Standard Order (TSO) CY9 or
equivalent be replaced with equipment
which meets the standards.” Safety
Recommendation A-83-75 recommends
that the FAA *“‘amend 14 CFR 121.337 to
prescribe a minimum number of portable
protective breathing apparatus with full
face masks which will be carried in the
passenger compartment of transport
category airplanes readily accessible to
cabin attendants and flightdeck crew.”
The FAA, for the most part, agrees with
these two NTSB safety.

recommendations and, except for
rulemaking currently under
consideration to upgrade § 25.1439, has
1ncorporated them into the proposals to
follow in this notice.

The current requirement (§ 121. 337)
for PBE used by Part 121 operators
provides that the flightcrew be protected
from smoke, carbon dioxide. and other"
harmful gases. However, that
requirement provides too general an
operational standard for the FAA to
guage compliance. The requirement for
“protection” is actually composed of
several different criteria, of which the
most significant is the amount of
contamination that can be tolerated by
the eyes and lungs without unduly
impairing a crewmember's vision or
breathing.

The FAA conducted a survey of
reports concerning human physiclogical
limitations resulting from 15-minute
expostres to contaminants likely to be
present in aircraft fires. The results of
this survey show that contaminant
concenlrations in the air of 5 percent for
breathing and 10 percent for eye contact
are the maximum acceptable levels for
15 miifutes of exposure to crewmembers.
These standards are currently
incorporated in matenal referenced in
TSO-Cg9.

Using these concentration levels as
standards. of performance, the FAA
tested a number of oxygen mask-smoke
goggle combinations. The tests showed
that many of these PBE units permitted
in excess of the 5 and 10 percent
contaminant concentration levels. -

In general, minimum performance
standards established by the FAA are
issued in the form of TSO's. Until
recently, TSO's were included within
the Federal Aviation Regulations (Part
37); they are now issued as
nonregulatory material-but comtinue to+
provide a basis for approval of
materials, parts, and appliances.
Minimum standards for PBE were just
recently developed and are contained in
TSO-C9. The FAA proposes to
incorporate this TSO by reference in
§ 121.337, and compliance with its
standurds will thereby be made
mandatory. The Office of the Federal
Register will be requested to approve
this incorporation by reference before
any final rule is issued as a result of this
NPRM. TSO-C99 incorporates by
reference the Society of Automotive
Engineers {SAE) Aerospace Standard
(AS) 8031, “Personal Protective Devices
for Toxic and Irritating Atmospheres.
Air Transport Crew Members,” dated
June 1980. SAE AS 8031 incorporates by

_reference SAE AS 452A, “Oxygen Mask

Assembly, Demand and Pressure

Breathing, Crew,” dated October 20,
1965, Copies of SAE AS 8031 and AS
452A may be purchased from the .

_ Society of Automotive Engineers, Inc.,

Department 331, 400 Commonwealth
Drive, Warrendale, PA 15096. A copy of
TSO-C99 may be reviewed at any FAA
Regional Office and Engineering and,
Manufacturing District Office. Requests
for a copy of TSO-C9¢ may be sent to
the Federal Aviation Administration,
ATTN: Ms. Bobbie Smith, AWS5-110, 800
Independence Avenue, SW.,
Washington, D.C. 20591,

In addition to proposing that the
standards of TSO-C98 and § 25.1439 be
incorporated in the operating rule,

§ 121.337, the FAA is.proposing that PBE
be required in several locations in
aircraft operated undzr Part 121; that an
approved firefighting drill using PBE be
performed by all crewmembers; that
additional PBE be installed in aircraft
operated undér Part 121; that, for
passenger compariments, PBE be easily
accessible and conveniently located
within 3 feet of each hand fire
extinguisher required by 14 CFR 121.309;
and that certaia emergency drill
requirements in Part 121 be clarified.
These proposals result from accidents
mentioned previously where smoke and
noxious gases may have impaired
crewmembers when fighting pabm fires
and when assisting passengers to
evacuate the aircraft and, as previously
noted, NTSB recommendatlons A-83-74
and.A-83-75, which state that a
minimum number of PBE units should be
prescribed to be carried aboard
transpor! category aircraft arid.that PBE -
carried aboard those aircraft should be
required to comply with §§ 25.1439 and
121.337 and TSO-C99.

As a result of gtudies and
recommendations, the FAA recently
adopted rules that will result in the
addition of fire-blocking layers in -
aircraft seat cushions, smoke detectors;
in lavatories and galleys, and additional

.and improved fire extinguishers in

airereft operated under Part 121,in
addition to those ltems proposed in this
notice.

The FAA has carefully evaluated the
cost and bensfits to. this proposal and
has concluded that the lives saved are in
addition to any lives that have
previously been accounted for in other
cabin safety initiatives.

The benefits of the PBE proposal are
those lives saved and injuries prevented
by improved crewmember visua! and
respiratory protection and active
crewmember firefighting response in a
potentially ¢atastrophic in-flight fire. In
contrast, the benefits of related FAA
cabin safety initiatives are those lives

)
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- saved and injuries prevented by passive
fire protection countermeasures in both
in-flight and post-crash fires. Smoke
detection devices, fire retardant
materials, and improved passenger
egression measures are passive in
nature and independent of crewmember
activation. The PBE proposal enhances
the effectiveness of passive fire
protection initiatives by providing an
active countermeasure against the
hazards of in-flight fires. With respect to
this, the benefits attributed to the
proposal represent an increase in the

. savings to the general public above the
cost of lives and injuries already cited in
other related FAA initiatives.

Discu'ssion of the Proposed Rule
Section 121.337(a)

The FAA proposes to combine the
existing requirements of § 121.337, the
minimum standards to TSO-C99, and
the standards of § 25.1439 into a revised
§ 121.337 and make air carriérs and
commercial operators who conduct
operations under the operating rules of
Part 121 responsible for meeting these
requirements. : '

At present, most of the PB|
requirements are contained in the
aircraft certification rule, § 25.1439. That
rule specifies equipment requirements
for PBE designed to protect
crewmembers'while fighting fires on
. aircraft in accessible compartments.
Standards for PBE are found in TSO-
C99, which is not-a part of the FAR. The
FAA proposes to combine the

> - equipment requirements of § 25.1439 and

the standards of TSO-~C99 by
incorporating that docuiment by
reference in a revised operating rule,
§ 121.337. Thlis would consolidate the
requirements now found in several
regulations and TSO-C99.

Section 121.337 (b), (c), and (d)

These sections would combine certain
requirements now contained in § 121.337
and selected portions of § 25.1439.

Proposed § 121.337(b) would combine
the requirements now found in _
$ 121.337{a) concerning pressurized
cabin airplanes with PBE requirements
in § 25.1439 {b)(1) through (b})(8).

Proposed § 121.337(b)(4) would
require that PBE, while in use, must
allow the flightcrew to use the radio
equipment and to communicate with
~ each other while at their assigned duty
stations. The proposal would add a new
requirement that the equipment must
also allow interphone communications
from each of two flight crewmember
stations in the pilot compartment to at
least one normal flight attendant station
in each passenger compartment. This

requirement is necessary in those
instances where the flightcrew needs
prompt information concerning the

efficacy of firefighting actions or smoke -
elimination procedures to determine the °

proper course of action to take if a
passenger compartment fire cannot be
readily extinguished or smoke in the
passenger compartment cannot be

v

‘readily removed.

Proposed § 121.337(b)(7) would
require that PBE with a fixed or portable
oxygen supply must be conveniently
located in the cockpit and be easily
accessible for immediate use by each
required flight crewmember at his/her

assigned duty station. Since some older -

aircraft do not have the built-in ducting
for a fixed oxygen supply, the FAA is
proposing a new requirement to provide
for PBE with a portable oxygen supply
to be used at each flight crewmember
duty station.

Proposed § 121.337(b)(8) (i) through
(iv) would consist of the requirements

- currently specified in § 25.1439(a) plus

several additional requirements.
Proposed § 121.337(b)(8)(i) would
require that one PBE with a portable
oxygen supply be located for use in each
Class A, B, and E cargo compartment {as
defined in § 25.857) that is accessible to
ctrewmembers during flight. Proposed
§ 121.337(b)(8)(ii) would require that one
PBE with a portable oxygen supply must
be provided in each upper and lower
lobe galley for each crewmember
expected to be in these areas during any
operation. Proposed § 121.337(b){8)(iii)
would-require that one additional PBE
with a portable oxygen supply must be
provided on the flight deck. Proposed
§ 121.337(b)(8)(iv) would require that
each PBE with a portable oxygen supply

- for use in the passenger compartment’

must be easily accessible and
conveniently located within 3 feet of
each hand fire extinguisher required by
§ 121.309. Locating the PBE and hand
fire extinguisher within 3 feet of each
other would provide crewmembers with
easy access to both items of equipment
should an emergency arise.

A proposed new § 121.337(e)(1) would
be added to provide that each item of
PBE haying a fixed oxygen supply must
be checked and determined tobe -
operating properly before each flight
crewmember who might use the
equipment takes off in that aircraft for
his/her first flight of the day. The PBE
must be checked by the flight
crewmember who wil] use the
equipment to ensure that the equipment
is functioning, fits properly, and is
connected to appropriate oxygen supply
terminals and that the oxygen supply
and pressure are adequate for its use.

A proposed new § 121.337(e)(2) would
be added to require that each item of
PBE located at other than flight -
crewmember duty stations and having a
portable oxygen supply must be checked
by the responsible crewmember and
determined to be operating properly
before he/she takes off in that aircraft
for the first flight of the day. The PBE
must be checked by the crewmember
designated by the certificate holder in
its operations manual to ensure that the
equipment is properly stowed and
serviceable and that the oxygen supply

is fully charged.

Concerning PBE located at flight
crewmember duty stations having either
a fixed or portable oxygen supply, each
flight crewmember must check that the -

" PBE is functioning properly by turning

on the oxygen supply and checking for
proper oxygen flow in the mask and
related equipment. Each flight
crewmember must check his/her PBE at
his/her duty station for proper fit.
Concerning PBE having a portable
oxygen supply that is located at other .
than flight crewmember duty stations,
crewmembers must check to see that the
PBE is properly stowed, ensure that it is
serviceable by checking the mask
visually, and establish, by checking the
oxygen tank gauge, that the oxygen
pressure is adequate for its use. . -
Proposed § 121.337(b) would also
require that, after a date 1 year after the
effective date of this proposed
amendment, no person may operate a
transport category airplane unless PBE
meeting the requirements of proposed
§ 121.337 is provided for flight
crewmember use. The 1-year period is
intended to allow certificate holders
lead time to schedule the aircraft ,
modifications necessary for compliance
to coincide with major maintenance
inspections and to develop appropriate
maintenance and crewmember
procedures and instructions. The FAA
specifically requests comments on the
adequacy of this 1-year implementation
period.

Section 121.417

Proposed § 121.417(c) would be
amended by reorganizing current
§ 121.417(c) to clarify and specify that
certain emergency drills are required to
be “‘performed” by créwmembers and
that certainiother emergency drills are
required to at least be “observed” by
crewmembers. Additionally, current
§ 121.417(c) would be reorganized to
clarify and specify which emergency
drills are to be accomplished at different
points in time (drill periods). The first -
drill period is delineated in proposed
§ 121.417(c)(1). Under that proposal, -

59



Federal Register / Vol.

50, No. 1197‘ /- Thurseddy, October 10, 1985 / Proposed Rules

41455

_ one-time emetgency drills would be
. required to be accomplished during
- initial training: The second drill period
is delineated in proposed § 121.417(c}(2).
Under that proposal, additional, -
different emergency drills would be
. required to be accomplished during
initial training and once each 24
calendar months during recurrent
training. Proposed § 121.417{c) would
delete from current § 121.417(c) the ferm
“participate in” and add the term
“observe” in its place. Proposed
" §121.417(c) would clarify and specify -
the requirement in current § 121.417(c)
that each crewmember must accomplish
certain emergency training drills using
those items of instalied emergency
equipment for each type of aircraft in
which he/she is to serve. :
Proposed § 121.417(f) would, for the
purposes of this section, add definitions
for “perform” énd “observe.” “Perform”
‘would mean accomplishing a prescribed
- emergency drill using established
procedures involved in the drill, and
“observe” would mean to watch without
participating actively in the drill. ’
Proposed § 121.417(c)(1){i} contains a
new one-titne emergency drill
requirement that would be performed
during initial training. This requirement
provides that a crewmember must
perform at least one approved
firefighting drill using at least one type
of installed hand fire extinguisher,
appropriate for the type of fire to be
fought, while using the type of installed
PBE required by § 121.337. The hand fire
. extinguisher and PBE would be required
 to be of the types carried aboard the
airplanes on which the crewmember is
t{o serve. .

The purpose of this training is to
acquaint each crewmember with one of
the types of firefighting equipment
available on the girplanes on which he
or she will be serving, how to activate -
that equipment, and how the fire
retardant reacts with a fire. ’
Additionally, this drill is a confidence
builder that permits those being trained
to wear and use the equipment while
fighting a fire and to gain confidence
that the equipment could be used
effectively in a real-life emergency
situation. ) '

If the proposal in this notice is
adopted as a final rule, the FAA will
publish an advisory circuler or Air
Carrier Operations Bulletin describing
one method of accomplishing an
approved firefighting drill

Proposed § 121.417(c){1)}ii) is based -
on the current requirements in. - . -
§ 121.417(c):and {c}{4): The proposel
clarifies the current requirements that
the performance of the emergency
evacuation drill, including the use of a

slide, is a one-time emergency drill
requirement for all crewmembers and is
to be performed during the initial
training period delineated in proposed
§ 121.417(c) described above. The
propose!} specifically provides that each
crewmember must perform an .
emergency evacuation drill, with each
person egressing the aircraft or
approved training device using at least
one type of installed emergency
evacuation slide. The crewmember may

- either observe the aircraft exits being

opened in the emergency mode and the
associated slide/raft pack being
deployed and inflated, or perform the
tasks resulting in the accomplishment of
these actions.

Proposed § 121.417(c){2} is the same

.as current § 121.417(c), which requires

that each crewmember must perform
additional emergency drill requirements
during initial training and once each 24
calendar months during recurrent
training. -

Proposed §§ 121.417{c}{2)(i{{A)
through (D) are the same as current
$§ 121.417(c) (1) through (3) and (5),
respectively, with two exceptions.
Propesed § 121.417(c)(2})(i)(B) would
require operation of installed hand fire
extinguishers while current

§ 121.417(c)(2} requires the operation of
each type of fire extinguisher. Proposed
§ 121.337{c)(2)(i}{C) would clarify the
emergency drill requirement in current
$ 121.417(c)(3) pertaining to each type of
emergency oxygen system to include
PBE

Proposed § § 121.417(c})(2)(i}E) through
(E)(6) are the same as current
§§ 121.417(c)(8), (6) (1), (i), {iii), (iv),
(viii), and (ix), respectively. However,
proposed §§ 121.417(c)(2)(ii}(A) would
add the words “if applicable” to the
language of current § 121.417{c)(8)(v) to
indicate that the drill would-beé required -
to be accomplished if the certificate
holder engages in extended overwéter
operations without holding a deviation
authorizing extended overwater
operations without the emergency
equipment required by § 121.339 of this
part. !

Proposed §§ 121.417(c){2){i), A
through D, are the same as current
8% 121.417(c}{6)(v), {vi), and (vii) and
{c)(4), respectively, except for use of the
new term “observe” rather than the
deleted term “participate in” discussed
above. The proposal would make it clear -
that crewmembers would be permitted
to observe the drills specified in those: - -
paragraphs rather than having to .- )
participate in them during the initial and:

. recgurrentraining periods delineated in -
. proposed § 121.417{c){2) described -
- above. . L

"Proposed. § i21.417(d) is a new -
provision which would require, in
pertinent part, that 1 year after the

_effective date of the proposed rule, no
* crewmember may serve in operations

under this part unless the crewmember
has performed the firefighting drill
prescribed by § 121.417(c){1)(i).

Regulatory Evaluation

This section summarizes the
preliminary industry cost impact and
benefit assessment of an NPRM to
amend Part 121 of the FAR to upgrade
the level of protection for the traveling

~* public against the hazards of in-flight

fires. The NPRM proposes to adopt new
standards for PBE and to establish the
operating certificate holder as the party -
responsible for providing PBE. The
NPRM also proposes to adépt new and
more siringent firefighting training ’
requirements for all crewmembers.

The NPRM, in part, is a result of a
recommendation by the NTSB which
found during an accident investigation
that PBE (smoke goggles) used by
several air carriers did not adequately

-protect the flightcrew and that some

smoke goggles restricted the user’s
vision. The action to increase
crewmembers’ firefighting training was
prompted by the FAA’s awareness of
several fatal in-flight fires in aircraft of
U.S. manufacture operated by foreign
carriers and by the alarming number of
cabin fire and smoke-in-the-cabin
incidents recorded in recent years.

The methods and assumptions used in
this analysis to prepare cost and benefit
estimates for the proposed changes to
§§ 121.337 and 121.417 have been
developed by the FAA. The estimates of
economic impacts for the NPRM
changes to the PBE and fire training
requirements have been constructed
from unit cost and other data obtained
from air carriers, industry trade
associations, and manufacturers and dre
based on the best information avajlable
to the FAA. These estimates are subject
to change before the cloge of the public
comment period if better information
becomes available. .

The present value of the PBE proposal
cost, including the cost of mainténance
and installation, is estimated to be
approximately $25.5 million. The present
value of the total cost of requiring that
Part 121 crewmembers perform at least
one approved firefighting drill has been
estimated to be $35.5 million.

Bentfits of the PBE and firefighting
training proposal will be the prevention -
of potential fatalities, injuries, and =~ -
property damage resulting from fires

* originating in the flight deck and in other

areas in the passenger cabin.
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‘ Quanhficahon of these benefits is made

difficult by the relatively limited-number

" of m-fllght cabin fire accidents. No

major cabin fire accidents have
occurred in U.S. air carrier passenger
operations. During the last 10 years, only
three major in-flight fires have occurred
in worldwide operations in which the
proposed countermeasures may have
been effective in averting an accident.’
‘When such accidents have occurred,
however, the results have been
catastrophic. To allow for the -
uncertainty inherent in predicting future
accidents when historical data are
limited, a risk analysis has been
performed. The risk analysis generates a
probability distribution of the potential
benefits which may be realized from
accidents avoided as a result of the
proposed amendments.

" A-comparison of the probability
distribution of potential benefits and
estimated costs of each proposal is
summarized in Tables 1 and 2."Averages
of the possible benefit and benefit/cost
ratio outcomes weighed by the
probability of each outcome, are also
indicated as the expected benefit/cost
ratio for each proposal. All values have
been discounted at the 10 percent
discount rate prescribed by the Office of
Management and Budget over the 10- -

. year period of this analysis.

For the purpose of this analysis, the
FAA has calculated the cost of
additional time required for -
crewmember firefighting training on the
basis of an assuriied average additional
3 hours of compensable time per trainee.
This has been done to account only for.

" the assumed additional time imposed by

regulation and to compensate far the
minority of air carriers that currently
have firefighting training and will not
incur a cost as a result of this] proposal
More detailed information is needed"
regarding additional-labor and operating
costs imposed by the new firefighting

‘requirements on air carriers for the

evaluation of any final rule that may
result from this proposal. Therefore, the
FAA solicits data, views, etc,, relating to
the economic impact of the proposed '
amendments to § 121.417. Specific
comments regarding § 121.417 are
requested as follows:

1. Cost estimates of the additional

“time and-labor hours required to comply ‘

withtherule. .

2. Estimates of cost associated with
additional materials and facilities to
comply with the new requirements.

3. Names of carriers currently

" conducting firefighting training.
4. Number and type of crewmembers

currently receiving firefighting training,
5. Frequency and location of
firefighting training.

6. Types of combustxbles used in
firefighting training.

" 7. Current crewmember training
activities which may be displaced to
accommodate firefighting training
programs at no addmonal cost to the
carrier.

8. Suggestions pertaining to
alternative methods of accomplishing
“the objectives of the proposal (to '
increase protection against the hazards
of in-flight fires for the traveling public).

The proposed amendments will have
a significant economic impact on a
substantial number of small entities.
Therefore, an initial regulatory
flexibility analysis has been included in
the regulatory evaluation.

TABLE 1.—PROBABILITY DISTRIBUTION OF BEN-
EFIT/COST ~RATIOS FOR PROTECTIVE
BREATHING EQUIPMENT (PBE)

. ) Wlity !

Benefit (millions) Beneft/cost (;"'nm”‘i ik Y

0 . 0 “* 100
$0.4 35 75
$18.0 68 50
$25.5 (breakeven) ......................... 1.0 31
$28.6 X 11 25
$85.9 : T 32 0
1That the Pr hi Proposal Will -
Equal or Exe.ed mo BeneM/Coel 'hm tho Benefit/Cost

Ratio Shown at
Notos—Expecied Benefit/Cost Ratio=.84 (based dn ex-

- Eeded benefit of $21.5 miion). -Cost of Protective Braathing

quipment for 1985-1994—825.5 million.

As shown above, using FAA standard
economic values, there is a 25 percent
probability that the benefits of the rule
will exceed its costs. The expected
benefit/cost ratio of .84 is based on an
expected.benefit of $21.5 million.
However, the benefit value of $21.5
million is influenced by the value
assigned to a life saved. The FAA value
of a statistical life used in the evaluation
was $650,000. There is much controversy
over the value of a statistical life. For
example, M.]. Bailey? has a range of
estimates from $37,500 to $4,500,000. It is
useful to examine the potential benefit
that would result when a higher

. estimate of cost per life saved is applied.

If a value in excess of $790,000is
assigned as the value of a statistical life,
the expected benefits of the rule will
exceed its costs.

TABLE 2.—PROBABILITY DISTRIBUTION OF BEN-

EFIT/COST RATIOS FOR FIREFIGHT!NG TRAIN-
ING

. ‘Bonefit/cost | Probability!
‘Benefit (miflions) e (m”m"g,)

0 : " o . 100
$17.6 . 75

' Rediscing Risks to Life, Measurement of the
Benefits, M.]. Bailey, American Enterprise Institute,
Studies in Government Regulation, 1980,

"’ Washington, D.C.

TABLE 2.—PROBABILITY DISTRIBUTION OF BEN-
EFIT/COST RATIOS FOR FIREFIGHTING TRAIN-
INnG—Continued

*'|"Benefit/cost | Probabiiity’ >
Befmm (mittions) | ratio (in percent)
$334.....mn T e 50
3355 (breakeven)....:........;....: ...... 1.0 C. A8
58, 16 25
81"16 a7 . [

Thaw the Firefighting Training Proposal will Equal or
Exteed the Benafit/Cost Ratio Shown a

Note.—Expected Benefit/Cost Raho 1 1 (based on

expected benefit of $39.3 million). Cost of Firefighting Training

. for 1985-1894—$35.5 million.

Regulatory Flexibility Determination '

The FAA has determined that under
the criteria of the Regulatory Flexibility
Act (RFA) of 1980, the amendment to
§§ 121.337 and 121.417 proposed in this
NPRM will have a significant economic
impact on a substantial number of small
entities. The RFA requires agencies to
speclflcally review rules which may
have a “significant economic impact on
a substantial number of small entities.”
The FAA has recently adopted criteria
and guidelines? for rulemaking officials
to apply when determining if a proposed
rule has a significant economic impact
on a substantial number of small entities
and guidance for the conduct of
regulatory flexibility analysm and
reviews.

Small Entities Affected

The proposed amendments to both
§ 121.337 and § 121.417 affect small air
carriers which are regulated by Parf 121

- and operate aircraft having more than 30

passenger seats or a payload capacity of
more than 7,500 pounds. The FAA order’
prescribing small entity size standards
identifies a small air carrier as one with
nine or fewer operating aircraft.
According to FAA data for the period

- ended July 1, 1984, there were 47 air’

carriers subject to the rules of Part 121
that operated 9 aircraft or fewer.. These.
47 carriers are the small entities affected .
by the proposed rules in this NPRM.

Analysis of Economic Impact on Small
Carners

The FAA's thresholds for sngmficant
economic impact vary according to the
equipment type operated and the kind of .
service provided: The annualized cost .-

" threshold for scheduled carriers is

$47,506 or $85,070 depending on whether
the fleet operated includes aircraft
having 60 or fewer seats. However, the.
threshold for nonscheduled air carriers
is only $3,314. The average impact for .

.cost imposed by the proposed

20.S. Department of Tmnsportanon, FAA Order
P .

C 21004 ., . A
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. ‘améndments to § 121.337 is estimated by
multiplying the average number (4) of
_aircraft per carrier by the aggregate cost
of equipping one aircraft with the PBE
required by the proposal. The cost of
equipping one aircraft with PBEis '
estimated to be $5,730. Therefore, the
average impact in the first year of the
regulation on scheduled carriers would
be ($5,730 X 4) $22,920 which is below
the threshold established for air carriers.
On the other hand, the equipping of one -
aircraft at an estimated cost of $5,730,
for the first year the rule is in effect, will
exceed the $3,314 threshold for
unscheduled carriers. Thus, all affected
small unscheduled carriers will incur a
significant economic impact as a result
of the proposed amendment to $ 121.337.
" The cost impact of the proposed
amendment to § 121.417 is derived by -
multiplying the total cost of training one
crewmember times the assumed number
of flight-deck and cabin personnel of a
small carrier operating four aircraft. The
FAA assumes the average number of
flight-deck and cabin personnel for a
passenger air carrier with 4 airplanes is
" 44 persons. Rlight-deck personnel are
assumed to be 30 and flight attendants
14. The cost to train flight-deck =~
personnel is (30 X $652) $19,560 and the
cost to train cabin:attendants is (14 X
$132) $1,848. Therefore, the average
impact the first yeay is $21,408, which
exceeds the $3,314 annualized threshold
for small unscheduled carriers. Thus, all
unscheduled carriers will incur a '
significant economic impact as a result
_of the proposed amendment to § 121.417.
This number exceeds ¥ of the 47
affected small entities, which FAA has
determined to be a suhstantial number.
Thus, the proposed rule at _
implementation will have a significant
economic impact on a substantial
number of small entities. Therefore, in
accordance with the terms of the RFA a
regulatory flexibility analysis is .
required. » .
Initial Regulatory Flexibility Analysis
In keeping with the requirements of .
sections 603 (b) and (c) of the RFA, the
following analysis examines the
proposed rule and its effect on small
- entities, o :
Reasons for Agency Action P
The intent of the NPRM isto increase
the level of safety to the traveling public
by ensuring that crewmember - .
“performance and flight safety are not
impaired by the presence ifi the aircraft
of smoke and other toxic byproducts of
in-flight fires. The NPRM requires that
PBE standards be improved and that
each crewmember receive initial '
trainirig in fighting a fire. These higher

standards are fequired for safety since

most current PBE have been found not to
provide a safe level of eye and -
respiratory protection and most
crewmembers are not trained in fire-
fighting techniques.

Objectives of and Legal Basis of the
Rule

" The 6bjecﬁue of the NPRM is to
provide an increased margin of safety

_ against the hazards cf in-flight fires. The

.objective of the proposals is discussed
in detail in the preamble to this NPRM.
The legal basis of the proposal is
sections 313(a), and 601 through 610 of.
the Federal Aviation Act of 1958, as
amended (49 U.S.C. 1354(a} and 1421
through 1430); 40 U.S.C. 106(g) (Revised,

Pub. L. 97-449, January 12, 1983); 14 CFR -

11.45.
Description of Affected Small Entities

The entities affected are Part 121
certificate holders operating nine or
fewer aircraft. These entities are’
discussed in detail above.

Réquifgments for Compliance With the
Rule

The NPRM requires compliance with
the proposed amendments 1 year after
the effective date of implementation of
the rule. Compliance involves equipping -

each gircraft with PBE that will meet the ;

minimum performance standards of
TSO-C99 and requiring that each
crewmember undergo firefighting
training while wearing an approved PBE
during initial emergency training.

* Overlap of the Rule With Other Federal

Rules » :
There are no other Federal rules

which duplicate, overlap or conflict with
the proposal. '

Alternatives to the P:opdéais'; T

Section 121.337—Protective Breathing
Equipment

Alternative 1. Require that only flight-
deck PBE be modified to meet TSO-C99
standards. ' .

This alternative would eliminate the
requirement that PBE be located within
3 feet of every fire extinguisher location
required by § 121:309 and would result
in considerable savings to small
carriers. Flight-deck PBE, both fixed
oxygen supply and one portable unit,
would be available to the flight-deck
crew. The portable unit would enablea -

first officer or flight engineer to fighta .

fire in another location of the airplane.

On the negative side, portable PBE
would not be available to cabin,
attendants to assist them in performing
tasks critical to the protection of

passengers in the presence of in-flight
fires. T T

This alternative is rejected because it
denies passengers the margin of

" additional safety against the hazards of
_ in-flight fires provided by flight

attendant personmel. - .

Alternative 2. Require a 3-year
compliance period for small air.carriers.

This alternative would lessen the
immediate economic impact of the
proposal which requires compliance
with the rule 1 year from the effective
date of its implementation. The

-protracted compliance period would

enable small carriers more easily to
absorb the cost of compliance because
PBE can be gradually purchased over a
3-year span. .

Against this alternative, the public
which uses the services of small air
carriers has a right to a level of safety
equal to that afforded travelers using
large air carriers. In this same context,
some passengers may have no choice
but to use the smaller carriers,

This alterriative is rejected because all
members of the traveling public should
be equally protected against the hazards
of in-flight fires, and the proposalis ~ .
required for the safety of the general
public. . . »

Section 121.337—Crewmeniber
Emergency Training

Alternative 1. Require only that small

 air carrier flight deck crewmembers be
. required to undergo firefighting training

to satisfy the requirements of the rule:"
This alternative would save small

- carriers the compliance cost of having to

train their flight attendant personnel.
On the negative side, cabin attendants
would not benefit from the training.
which is intended to increase the entire -
crew’s level of firefighting proficiency -:
and thus enhance safety. T
This alternative is rejected because
recurrent training in actual firefighting
procedures is the most effective means
of maintaining crewmember proficiency
against the hazards of in-flight fires.
Alternative 2. Require that only cabin-

--attendant personnel be trained inr

firefighting procedures. .

This alternative would save small
carriers the cost of training flight-deck
personnel and may potentially result in
additional savings because flight-deck
crewmembers would be available to

‘continue revenue operations without'

disruption. | o
On the other hand, flight-deck ~

crewmembers would not be familiar

with firefighting procedures in case of

" flight-deck fires or fires in other -

locations of the airplane for which their

_ assistance may be required. -
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Thls alternatxve is re]ected because
safety requires that flight-deck
personnel be proficient in extinguishing
fires whether in the cockpit or other
parts of the airplane.

Trade Inmpact Assessment -

This proposal, if adopted would have
little or no impact on trade opportunities
for U.S. finms doing business overseas or
for foreign firms doing business in the
United States. The proposal primarily
affects Part 121 certificate holders and
places the operating certificate holder as
the party responsible for the provision
.of acceptable PBE. :

Thus, both domestic and foreign
manufacturers would not be affected by
the proposals. Since most Part 121
operators compete domesticatly for
passenger revenues with other U.S.
operators, the proposal will not cause a
competitive fare disadvantage for U.S.
carriers.

Conclusmn

Under the terms of the RFA, the FAA
has reviewed these proposals to
determine what impact they may have
on small entities. The proposals -

. included in this notice will have a
significant economic impact on a
substantial number of small entities. The.
‘FAA finds, however, that there are no
alternatives to these proposals which
would provide the traveling public with
an equivalent level of safety against the

hazards of in-fligth fites provided by the

proposalé cotitained in this notice.

These proposals, if adopted, are not
likely to result in an annual effect on the
economy of $100 million or more, or a
major increase in costs fot consumers;
industry; or Federal, Staté, ot local
government agencies. Accordingly, it
has-beern determined that these are not
major proposals-under Executive Order
12291. In addition, the proposals, if
adopted, would have little or no impact
on trade opportunities for U.S. firnis '
doing business overseas or for foreign
firths doing businesa in the United
States.

Since the proposals concern a matter
on which there is a substantial public
interest, the FAA has determined that
this action is significant under
Departiment of Transportation
Regulatory Policies and Procedures {44
FR 11034; February 28, 1979). ‘

A draft regulatory evaluation of the
proposals, including a Regulatory
Flexibility determination and Trade
Impact Assessment, has been placed in
the regulatory docket. A copy may be
obtained by contacting the person
identified imder the “FoRr FURTHER '
INFORMATION CONTACY.”

List of Subjects in 14 CFR Part 121 |

- Aviation safety, Safety, Air carriers,. -

Air transportation, Aircraft, Airplanes,
Airworthiness directives and standards,
Transportation, Common carriers.

The Proposed Rule

Accordingly, the Federal Aviation .
Administration proposes to amend Part
121 of the Federal Aviation Regulations
(14 GFR Part 121) as follows:

PART 121—CERTIFICATION AND
OPERATIONS: DOMESTIC, FLAG, AND
SUPPLEMENTAL AIR CARRIERS AND

‘COMMERCIAL OPERATORS OF

LARGE AIRCRAFT

1. The authority citation for Part 121 is
revised to read as follows:

Authority: Secs. 313(a), 314, 501, 601
through 610, and 1102 of the Federal Aviation
Act of 1958, as amended (49 U.S.C. 1354(a),
1355, 1401, 1421 through 1430, and 1502); 49
U.S.C 108(g) (Revised, Pub. L. 97-449, ]anuary
12, 1983); 14 CFR 11.45.

2. By revising the title and text of
§ 121.337 to read as follows:

§ 121.337 Protective breathing equipment.

(a) The certificate holder shall furnish
protective breathing equipment meeting
the equipment, oxygen, and
communication requirements contained
in paragraph (b) of this section and the
minimum performance standards of
TSO-Co8, Protective Breathmg -
Equipment.

(b) Pressurized cabm airplanes. After
(a date 1 year after the effective date of
this proposed amendment), no person
may operate a transport category.
airplane unless protective breathing
equipment meeting the requirements of
this section is provided as follows:

(1)}:Genercal. The equipment must
protect the flightcrew from the effects of
smoke, carbon dioxide, or other harmful
gases while on flight-deck duty and
must protect crewmembers while
combatting fires on board the aircraft

_ from the effects of amoke, carbon -

dioxide, or other harmful gases.
(2) The eqmpment must include— -
(i) Masks covering the eyes, nose, and

" mouth; or

(ii} Masks covering the nose and
mouth plus accessory equ;pment to
cover the eyes.

{3) That part of the equipment
protectmg the eyes must ensure that the
wearer's vision is not impaired to the
extent that crewmember duties cannot
be accomplished and must allow
corrective glasses to be worn. = -

(4) The equipment, while in use, must
allow the flightcrew to use the radio
equipment and to commutticate with
each other while at their assigned duty

stations. The equipment must also allow
crewmember interphone
communications for each of two flight
crewmember stations in the pilot
compartment to at least one normal
flight attendant station in each
passenger compartment.

(56) Oxygen requirements are as,
follows: -

(i) The equipment must supply
protective oxygen to each crewmember
for 15 minutes at a pressure altitude of
8,000 feet with a respiratory minute
volume of 30 liters per minute BTPD
(body temperature conditions, at
ambient pressure, dry, 37 °C) (98.6 °F).

(it) If a demand oxygen system is
used, a supply of 300 liters of free
oxygen at 70 °F (21 °C) and 760 mm Hg. -
-pressure meets the requirements of
paragraph {5){i) of this section.

{iii) If a continuous flow protective
breathing system is used (including a
mask with a standard rebreather bag), a
flow rate of 60 liters per minute at 8,000
feet (45 liters per minute at sea level)
and a supply of 600 lLiters of free oxygen
at 70 °F {21 °C) and 760 mm Hg. pressure
meet the requirements of paragraph
{5)(i) of this section.

(6) The oxygen equipment must also
meet the requirements of paragraphs {b)
and (c) of §25.1441 of this chapter.

(7) Protective breathing equipment
with a fixed or portable oxygen supply
meeting the requirements of this section
must be conveniently located on the -
flight deck and e easily accessible for
immediate use by each required flight
crewmember at hls/her ass;gned duty

_station.

(8) Protective breathing equipment °
with @ portable oxygen supply meeting
the requirements of this section fust be
easily accessible and convemently
located for immediately use by
crewmembers, other than flight -

_ crewmembers, as follows:

(i) One for use in each Class A, B; and
E cargo compartment (as definded in
§ 25.857 of this chapter) thatis -
accessible to crewmembers in the
compartment during fight; o

(i1) One in each vpper and lower lobe
galley for each crewmember expected to
be in these areas during any operation;

(iii) One on the flight deck; and-

(iv)dn the passenger compartment,
one located within 3 feet of each hand
fire extinguisher requried by § 121.309.

(c) Nonpressurized cabin airplanes.
The requirements of paragraphs {a} and
(b) of this section apply to
nonpressurized cabin airplanes if the

* Administrator finds that it is possible to
obtain a dangerous concentration of

smoke or carbon dioxide or other
harmful gases.in the flight-deck area in -
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any attitude of flight that might occur
when the airplane is flown in
accordance with either normal or .
emergency procedures.

(d) Nonpressurized cabin airplangs
with a built-in carbon dioxide fire
extinguisher system in a fuseloge -
compartment. Each certificate holder
operating a nonpressurized cabin
airplane that has a built-in carbon
dioxide fire extinguisher system in a
fuselage compartment shall provide
protective breathing equipment meeting
the requirements of paragraphs (a) and
(b) of this section for the flight
crewmembers except where—

{1) Not more than 5 pounds of carbon
dioxide would be discharged into any
compartment in accordance with
established fire control procedures; or

(2) The carbon dioxide concentration
at each flight crewmember station has
been determined in accordance with
§ 25.1197 of this chapter and has been
found to be less than 3 percent by
volume (corrected to standard sea level
conditions).

(€) Euipment preflight. (1) Each item
of protective breathing equipment
having either a fixed or portable oxygen
supply must be checked and determined
to be operating properly before each
flight crewmember takes off in that
aircraft for his/her first flight of the day.
The protective breathing equipment
must be checked by the flight
crewmember who will use the

. equipment to ensure that the equipment
is functioning, fits properly, and is

- connected to appropriate oxygen supply
terminals and that the oxygen supply
and pressure are adequate for its use.

(2) Each item of protective breathing
equipment located af other than flight
crewmember duty stations having a
portable oxygen supply must be checked
by the responsible crewmember and
determined to be operating properly
before he/she takes off in that aircraft
for his/her first flight of the day. The
PBE must be checked by the
crewmember designated by the
certificate holder in its operations
manual to ensure that the equipment is

properly stowed and serviceable and the
oxygen supply is fully charged.

3. By amending § 121.417 by revising
paragraph (c), by redesignating
paragraph (d) as (e), and by adding
paragraphs (d) and (f) to read as
follows: :

§ 121.417 Crewmember emergency
training.
* * * * L3

(c) Each crewmember must
accomplish the following emergency
training during the following training
periods, using those items of installed
emergency equipment for each type of

- aircraft in which he/she is to serve

{Alternate recurrent training required by
§ 121.433(c) may be accomplished by
approved pictorial presentation or
demonstration):

{1} One-time emergency drill
requirements to -be accomplished during
initial training. Each crewmember must
perform— '

(i) At least one approved firefighting
drill using at least one type of installed
hand fire extinguisher, appropriate for
the type of fire to be fought, while using

- the type of installed protective breathing

equipment required by § 121.337; and
(ii) An emergency evacuation drill,
with each person egressing the aircraft
or approved training device using at
least one type of installed emergency

evacuation slide. The crewmember may

either observe the aircraft exits being .
opened in the emergency mode and the
associated exit slide/raft pack being

" deployed and inflated, or perform the

tasks resulting in the accomplishment of
these actions.

(2) Additional emergency drill
requirements to be accomplished during
initial training and once each 24

' calendar months during recurrent

training. Each crewmember must—

(i) Perform the following emergency
drills and operate the following
equipment:

(A) Each type of emergency exit in the
normal and emergency modes, including
the actions and forces required in the
deployment of the emergency
evacuation slides;

{B) Each type of installed hand fire
extinguisher;

(C) Each type of emergency oxygen
system to include protective breathing

-equipment;

(D) Donning, use, and inflation of
individual flotation means, if applicable;
and :

(E) Ditching, if applicable, including
but not limited to, as appropriate:

{7) Cockpit preparation and .
procedures;

(2) Crew coordination;

(3) Passenger briefings and cabin

- preparation;

{4) Donning and inflation of life .
preservers;

(5) Use of life-lines; and
. (6) Boarding of passengers and crew
into a raft or a slide/raff pack.

(ii) Observe the following drills:

(A) Removal from the airplane (or
training device) and inflation of each
type of life raft, if applicable;

(B) Transfer of each type of slide/raft
pack from one door to another; -

{C) Deployment, inflation, and
detachment from the airplane (or
training device) of each type of slide/
raft pack; and : '

{D) Emergency evacuation including
the use of slide. Co

{d) After (1 year after the effective
date) no crewmember may serve in
operations under this part unless that
crewmember has performed the
firefighting drill prescribed by paragraph
(c){1)(i) of this section. '

(f) For the purposes of this section,
“perform” means accomplishing a
prescribed emergency drill using
established procedures which stress the
skill of those persons involved in the
drill and “observe” means to watch
without participating actively in the
drill. '

Issued in Washington, DC, on October 2,
1985.

William T. Brennan,

Acting Director of Flight Standards.

[FR Doc. 85-24234 Filed 10-9-85; 8:45 am)
BILLING CODE 4910-13-M
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

14 CFR Parts 11 and 121

[Docket No. 21369; Amdts. No. 11-29 and
121-188)

Emergency Medical Equipment

AGENCY: Federal Aviation
Administration (FAA), DOT.
ACTION: Final rule.

SUMMARY: This amendment requires
certificate holders to carry in their
aircraft medical kits containing
equipment for use in the diagnosis and
treaiment of medical emergencies that
might occur during flight time. The
amendment further requires each
certificate holder to report such medical
emergencies annually for 2 years after
implementation of the rule and to
describe how the medical kit was used,
by whort, and the outcome of the
medical emergency. The irftended effect
of this amendment is to enhance the
potential for diagnosis and initial

treatment of medical emergencies durmg~

flight time. i

EFFECTIVE DATE: August 1, 1986

FOR FURTHER INFORMATION CONTACT:
Andrew F. Horne, Biomedical and
Behavioral Sciences Division, (AAM-
510), Office of Aviation Medicine,
telephone (202) 426-3433, Federal
Aviation Administration, 800 '
Independence Avenue SW.,
Washington, DC 20591.

" Lawrence Bedore, Project
Development Branch, (AFS-240}, Air
Transportation Division, Office of Flight
Standards, telephone (202) 426-8095,
Federal Aviation Administration, 800
Independence Avenue SW.,
Washington, D.C. 20591.

SUPPLEMENTARY INFORMATION:
Background

Section 121.309 of the Federal
. Aviation Regulations (FAR) provides, in

pertinent part, that no person may
operate an airplane unless it is equipped
with approved first-aid kits for
treatment of injuries likely to occur in
flight or in minor accidents. These kits
must be one to four in number.
{depending on the number of aircraft
passenger seats), be distributed as
evenly as practicable throughout the
aircraft, and be readily accessible to the.
crewmembers. Each first-aid kit includes
such items as antiseptic swabs,
ammonia inhalants, various bandages,
tape, splints, scissors, and burn
compound.

By letter and petition dated March 3,
1981, Sidney M. Wolfe, M.D., and Eve

Bargmann, M.D. Public Citizen Health
Research Group of the Aviation
Consumer Action Project (ACAP), 2000 P
Street, NW., Washington, DC 200386,
petitioned to amend §§ 121.309(d) and
121.333(e)(3) of the Federal Aviation -
Regulations (FAR) to require the
carriage of emergency medical
equipment in commercial flights in
addition to that carried in the first-aid
kit. That petition was published
verbatim in the Federal Register on

“August 20, 1981 (46 FR 42278). The FAA

received comments from 370 interested
persons on that petition for rulemaking.

Those commenters expressing support
of the proposal urge that U.S. air carriers
be required to have on board their
aircraft emergency medical equipment *
and medication that would enable
crewmembers and/or medically
quahfled passengers to respond to any
in-flight. medical emergency.

A number of physwlans descnbe their
involvement in in-flight medical
emergencies. Those emergencies include
such conditions as myocardial
infraction, allergic reaction to food,
acute asthma, epileptic seizures, and
childbirth. Several commenters provided
suggestions as to the specific types of
emergency equipment and medication
that should be carried.

Those commenters opposing the
proposal express concern about the
potential added cost to the traveler and
the possible use of medical equipment
and/or medication by unqualified
individuals. ,

The majority of physicians who
commented on the ACAP petition agree
that the first-aid kits now required on
aircraft by Part 121 of the FAR are
inadequate for purposes of diagnosing
and treating most in-flight medical
emergencies. These physicians strongly
recommend that diagnostic equipment
be provided on all flights as well as
equipment and medication that may be
used for the treatment of medical
emergencies that may be expected to
occur. Many of these physicians indicate
the need for “good samaritan”
legislation to protect from liability those
that use the medical equipment to treat
in-flight medical emergencies. Whether
or not such protection would be
desirable, it would require legislation
and is beyond the scope of FAA
rulemaking authority.

On March 14, 1985, the FAA published
Notice of Proposed Rulemaking (NPRM}
No. 85-9, Emergency Medical
Equipment, in the Federal Register (50

. FR 10444). This NPRM proposed

amendments to Part 121 of the FAR
enhancing the potential for care of
medical emergencies occurring during
flight time, and an amendment to Part 11

- of the FAR on reporting and

recordkeeping requirements pursuant to
the Paperwork Reduction Act. These

.proposed amendments include the

requirements for the carriage of a
medical kit on each passenger-carrying
flight that would contain equipment and
drugs to provide basic life support
during medical emergencies that might
occur during flight time, additional
crewmember training consisting of
familiarization with the medical kit, and
annual reports of in-flight medical
emergencies resulting in use of the kit
for a period of 2 years after the effective
date of the rule:

In making this proposal, the FAA
recognized that unresolved issues
remain regarding medical kits to be
carried in operations conducted under
Part 121 8f the regulations. Public
comment was specifically invited in the
notice on such matters as who would be
considered qualified to use the proposed
kit, the user's licensing requirements,
and whether or not the kits shonld be
required on all flights or limited to

flights of long duration where diversion

to a ground facility is not possible.
Analysis of Comments
The FAA received approximately 140

. public comments in response to NPRM .
. No. 85-9, Emergency Medical

Equipment. It is noteworthy that the.
public response to the NPRM includes
comments from several medical
associations, air carrier associations.
labor organizations, and air carrier
certificate holders, as well as interested
individuals and providers of equipment
and consultant services. This is in
contrast to the public response to the
publication of the petition in 1981 when
the comments were largely from
individuals. Since that time, bills have
been introduced in both the United
States Senate and House of
Representatives to require the carriage
of medical equipment in commercial
aircraft.

Of 46 individual physicians
commenting on the NPRM, 44 support
expanded medical kits. Some, however,
believe that the proposed kit is too
sophisticated and that some of the drugs
should be deleted because of the
potential for misuse. Some believe that
the requirement should be limited to
only certain air carriers conducting long
over-water flights, and that responses to
the reporting requirement should be
used to determine the future need for
medical kits on air carriers. Others
recommend additional equipment and
drugs ranging from bandages to cardiac

. monitor/defibrillators, and that a

physician should be required on every
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transoceanic {light. Some physicians
helieve that “good samaritan”
protection from iiability is necessary to
ensure that physicians will voluntarily
provide assistance in the event of a
mediral emergercy.

Only two physician commenters are
upposed to the praposed requirement for
the carriage of medical kits on air
carriers. One, while opposed to the kit,
voices strong support for required
reporting of all in-flight medical
emergencies and helieves that the data
scquired would provide a basis for the
development of “intelligent regulations.”
This physician also believes that the
" presence of the propnsed medical
equipment on board would result in a
tendency "to try to make do with the
available equipment,” thereby delaying
any decision for immediate landing. He
states that such a delay may result in
risk to the ill person greater than the
henefit of the available medical
equipment. Another physician states
that a stethoscope and a blood pressure
recording cuff might be provided, but
opposes more equipment and drugs
hecause of the likelihood of misuse.

Seven registered nurses commented
on the NPRM. Of the five in favor of
expanded medical kits, some are
concerned about misuse of the
equipment and drugs, and one belicves
that “good samaritan” protection from
liability is necessary. Two believe that a
registered nurse should be included in
the cabin crew complement on every
flight. Two registered nurses oppose the
NPRM. Both are concerned that the
possible misuse of the equipment may
e more detrimental to the patient than
the alternative of first-aid procedures
and immediate diversion to a ground
facility. One of the commenters said
that, “No one can predict when' a
medical emergency will arise. Being in
your own home, a car, a bus, a train, the
supermarket, etc., does not carry a
guarantee that emergency help will be
available. Having drugs and equipment
available will not guarantee reversal of
a crisis situation either. Improper use of
ithese items might prove more
disastrous. No commercial airline
should have to assume this
responsibility.”

There were numerous comments from
non-medical individuals favoring
medical kits being required on air
carrier aircraft. Very few of these
commenters, however, address such
issues as who should be authorized to
use the kits. Many comments are
anecdotal in nature, relating the
commenters’ experiences or those of
friends involved in medical emergencies
which necurred in flight.

Seven non-medical individuals are
opposed to the proposal. One
questioned his personal physician
regarding the NPRM. His physician was
reportedly concerned with the proposed
drugs and stated that they should be
used only by a physician trained in their
usage and that not all physicians would
be qualified te use those drugs. He
further stated that some of the drugs
should be used only with sophisticated

_ monitoring equipment which would not

be available. One opposing commenter,
a flight attendant, states that because of
the low frequency of in-flight medical
emergencies, the cost-benefit ratic and
the possibility of misuse of the
equipment, the requirement for medical
kits is not warrantad. Other non-medical
individnals opposing the NPRM express
concern about misuse of the kit and the
possihility of those using the kil not
being qualified. One believes that the
risks of misdiagnosis and misapplied
drugs far outweigh the small potential
benefit of saving a life by use of that kit.

Nine providers of medical equipment
and consuitant services are in favor of
expanded nredical kits on air carrier
aircrafts, as is the National
Transportation Safety Board.

Four air carrier labor organizations
responded to the NPRM. The Air Line
Pilets Assaciation [ALPA) favors the
preposais, but indicates concern for
issues not addressed. The expressed
issue of most concern is that of liability
for kit use and the need for “good
samaritan” legislation te protect
crewmembers and physicians who might
provide in-flight medical assistance. The
Airline Operations Control Society
opposes the proposal for several
reasons. They believe the surgical
instruments could be used to hold a
person hostage duning a hijacking, the
presence of the propesed drugs would
result in security problems, and there
would be a potentia! for misuse af the
kit by an improperly trained persan.
This organization also believes that if
the medical kils are to be required.
*good samaritan” legislation is
necessary to protect crewmembers as
well as users of the kit. Two flight
attendant unions favor the NPRM and
also recommend an “expanded first-aid
kit” for use by flight attendants. One of
the flight attendant groups provides
information on the carriage of medical
equipmeant by certain European airlines,
indicating that a physician’s kit (similar
to the medical kit proposed in NPRM 85~
9) is “mandatary for flights in which an.
airport cannot be reached in 90 -
minutes,” and that the first-aid kit
(similar to those now required on United
States air carrier aircraft) “is mandatory

on every flight when an airport cannot
be reached in 68 minutes.”

Eight small air carriers operating
under Part 121 of the Federal Aviation
Regulations oppose the NPRLY, most
stating that their flights are short and
that the probahility of an individual
qualified to use the kit heing on board is
not as high as it is among the large air
carriers using larger aircraft and making
longer flights. They raise issues
including liability far vs of the ki,
security of the equipment and drugs, and
training requirements for crewmembers.
Several note that it would be necessary
for an air carrier to employ a physician
to procure the drugs and ihey are
concerned with Licensing requitements
when the drngs must be replenished in
another state.

Three air carrier associations
responded with comments opposing the

. NPRM. The Air Transport Association

(ATA), representing the major schedulad
air carriers in the United States,
questions the justification for the
requirement for carriage of the medical
equipment and dregs on air carrier
aircraft. The ATA cites the American
Medical Association (AMA)
Commission on Emergency Medical
Service’s independent study to evaluate
the problem of in-flight medical
emergencies or commercial airlines.
This study suggests that the frequency
of life-threatening medical emergencies
on commercial flights is not high. The
study concludes that the first-eid kits
currently carried are satisfactory. The
ATA also raises such issaes as liability
for use of the medical equipment,
security of the drugs, syringes and
needles in the kit, who is qualified te
use the kit, the U.S. Drug Enforcement
Administration {DEA) regulatory
requirements concerning controlled
substances, and the concern that air
carrier procurement of drugs will require
employment of appropriately licensed
physicians. Tke ATA further discusses
the potential for misuse of the kit and
the possibility that hesitation in
diversion of a flight because of the
presence of a kit could prove
detrimental to the patient. ATA states
that “proper consideration of this rule
must await the results and analysis of
the proposed 2-year reporting
requirement to determine the need for
carriage of medical kits.”

Also commenting are the Regional
Airline Assoeciation {RAA} and the
National Air Carrier Association, Inc.
{NACA). The RAA., representing
approximately 100 “short haul” regional
and commuter air carriers, objects to the
requirement that their members
operating under Part 121 carry the
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proposed medical kit on their aircraft.
These aircraft normally seat 31 to 50
passengers with 1 flight attendant
crewmember and are never more than
30 minutes from an airport where
professional and competent medical
assistance can be obtained. The RAA
further states that they are unaware of
any in-flight medical emergencies in
commuter/regional operations that
would have benefitted from the
proposed medical kit. Both the RAA and
NACA raise the same issues of liability,
security, potential for misuse,
accountability for controlled substances,
and need for a physician in order to
procure the proposed drugs in the kit.

Seven associations representing
physicians and two associations
representing nurses responded to the
NPRM with comments varying from full
support to total opposition. Their
responses also contain constructive
criticism concerning the proposed
contents of the kit.

The AMA cites the 1981 study by 1ts
Commission On Emergency Medical
Services on in-flight medical
emergencies aboard commercial air
carriers, noted previously. The AMA
also discusses its other activities in this
area, including: its encouragement of
physicians to carry medical kits when
they travel that contain instruments and
drugs with which they are familiar;
AMA publications on the
contraindications to air travel for
persons suffering from certain illnesses
and conditions; and, AMA support for
federal legislation providing “good
samaritan” immunity to physicians and
other qualified individuals offering
emergency medical assistance on board
aircraft. The AMA comment includes
opposition to the requirement for a-
medical kit containing surgical
equipment and drugs because of its
belief that the potential for misuse
outweighs any benefit that might be
gained through the availability of such
equipment. The AMA supports
expansion of the current kit to include
. stethoscope. sphygmomanometer,
airways, splints, tongue blades, and
flashlight.

The American College of Emergency
Physicians does not support the NPRM
as proposed. They believe that there are
inadequate data and experience to
support the list of medical equipment
and drugs proposed either from a
medical or cost-benefit perspective.
They further state that these data are
needed to ensure that an enhanced
emergency medical kit best meets the
needs of the flying public. They
recommend that the FAA devise and
implement a data collection system

which generates detailed information
concerning in-flight medical emergencies
so that better decisions can be made
about the contents of the emergency
medical kit.

The Civil Aviation Medical

- Association (CAMA) opposes the

requirement for medical kits on
domestic flights and questions the need

. for such kits on transoceanic flights.

CAMA expresses concern about the
potential for misuse of the kit and raises
issues including liebility and the
identification of qualified users of the
kit. CAMA further states that most
critical medical emergencies can be
managed well with relatively simple
cardiopulmonary resuscitation,

Four other physicians associations
generally favor the proposal, two of
which mention the importance of “good
samaritan” protection from liability if
the kit is to be used effectively, These
associations are the American Academy
of Family Physicians, the American
College of Chest Surgeons, the American
Society of Anesthesiologists, and the
American Osteopathic Association.

The Emergency Nurses Associations
(ENA) supports the general concept of
expansion of the medical kit but does
not believe controlled substances and
most cardiac drugs should be included.
The ENA recommends that
nitroglycerin, epinephrine, and Benadryl
(diphenhydramine) be included. The
ENA also supports “good samaritan”
protection from liability.

The American Association of Critical-
Care Nurses (AACN) also support the
general intent of the NPRM but
expresses concern about the possibility
of misuse of the medical equipment
and/or drugs proposed. The AACN
makes recommendations concerning
recordkeeping and raises the question of
how crewmembers will identify a
qualified user of the kit. The AACN
states that the proposed injectable
cardiac drugs should not be included in
the kit unless a cardiac monitor is
available, and that qualification to use
the kit should include special training in
emergency care:

Discussion

After careful review and analysis of
comments on the publication of both the
ACAP petition and NPRM No. 85-9,
several unresolved issues remain. Many
commenters believe that “good

~ samaritan” protection from liability is

necessary for effective use of the
proposed medical kit. Such protection
would immunize any personnel who
utilized the kit in the diagnosis and
treatment of medical emergencies that
might occur during flight time from the
consequences of their own negligence.

Many states have “good samaritan”
laws in effect but there exists no
provision in current Federal law
affording such protection. It is not clear
whether the Federal- government should
provide this protection, or it is-properly
a matter for state law. The applicability
of state laws to personnel #ilizing
medical kits in an aircraft during flight
time is also unclear.

Some commenters believe that the
proposed requirement for the carriage of
medical equipment should only apply to

* flights of long duration (such as

transoceanic) where immediate
diversion to a ground facility is not
possible. Others believe that the
equipment should be required on all
flights.

In addition, all the drugs proposed in
the NPRM require procurement by a
licensed physician. Controlled
substances present a special problem
because of state and federal inventory
and accountability requirements and the
potential for misuse and pilferage.

With regard to these issues, the FAA
has considered other significant
information pertaining to the proposed
requirement for the carriage of
emergency medical equipment on air
carrier aircraft. Of special note are
concerns expressed by the Senate
Commission on Commerce, Science and
Transportation. In Senate Report 99-93
dated June 27, 1985, on the In-flight
Medical Emergencies Act, the committee
said: o

Although the Committee supports carriage
of an enhanced medical kit aboard -
commercial aircraft, it is clear that these kits
should not contain dangerous surgical
instruments, such as scalpels or other incisive
devices, or controlled substance, as defined
in the Comprehensive Drug Abuse Prevention
and Control Act of 1970 (21 U.S.C. 801 et
seq.). These items, even in the most
sophisticated of hospital emergency facilities,
must be handled with extreme caution and
only in conjunction with the elaborate
diagnostic equipment and expertise available
at such facilities. They are not suitable for
carriage in an onboard medical kit.

In consideration of all the views
expressed, the FAA has determined that
the carriage of an expanded medical kit
on passenger-carrying operations
conducted under Part 121 of the i
regulations is appropriate. As noted
above, it has been suggested that such
kits need not be required on flights of
short duration or those that seat a
limited number of passengers. The FAA
conclides, however, that the presence of -

- kits on such flights is essential to ensure

that appropriate medical equipment and
medication are available for immediate
use in the event of a medical emergency
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involving any air carrier traveler. In so
doing. it is recognized that the likelihood
for use of the kit on such flights will be
less than on flighis which have a large
number of passengers, are of longer
duration, or where the flight cannot be
readily diverted to a ground facility.
Nevertheless, medical emergencies may
occur on these flights and qualified
medical personnel may be present to
provide assistance. In addition, although
ground facilities may be close by, some
medical emergencies may result in loss
of life, distraction of crewmembers; and
_ disruption of flight routine, unless
treatment is provided immediately.

While may commenters expressed the
helief that “good samaritan’ legislation
is necessary to protect from liability
those persons who use the kit, existing
state "‘good samaritan'-laws may apply
in certain circumstances and, in any
event, the FAA believes that the
absence of such legislation does not
justify a withdrawal of the proposal. In
this respect, the FAA believes that, in
the event of an emergency, qualified
medical personnel will voluntarily come
forward, just as they do now, to provide
assistance and, when indicated, use the
medical equipment and medication
made available. We note that Congress
is considering legislation regarding good
samaritan laws.

The required contents of the medical
kit are modified by the elimination of all
surgical instruments and controlled
drugs. This resolves or reduces many of
the concerns regarding security, the
potential for liability for use of the kit
the burden of required DEA -
recordkeeping and accountability,
congressional concerns, and the
objections of numerous commenters. as
discussed previously. The surgical
instruments eliminated consist of the
hemostats, scalpel, surgical scissors,
and the tracheal airway set. The
controlled substances deleted consist of
the morphine sulfate injection,
amobarbital injection and diaszepam
injection. Several prescription drugs that
require monitoring equipment or which
have a significant potential for misuse
are also deleted. These consist of
lidocaine HC1 injection, atropine sulfate
injection, sodium bicarbonate injection,
prochlorperazine injection, and
aminophylline injection. Because of the
retention of certain prescription drugs in
. the kit that are adequate for the short-
term treatment of acute allergic
reactions and bronchospasm, the FAA
believes upon re-evaluation that the
adrenocortical steroid injection is
unnecessary and, therefore, this item is
deleted. Because of the elimination of
the parenteral cardiac drugs, the

intravenous set and 5% dextrose
injection, used for their administration.
are not necessary. The prescription
drugs retained in the kit consist of
nitroglycerin tablets, epinephrine
injection, diphenhydramine injection,
and 50% dextrose injection. These drugs
do not have the same potential for
misuse or require monitoring equipment
as do those drugs deleted. It is
recognized that certificate holders will
require the assistance of licensed
physicians in obtaining these drugs. No
flashlight is included in the kit since
regulations currently require the
carriage of operable flashlights as
emergency equipraent.

While modification of the contents of
the proposed medical kit somewhat

. teduces its potential for use in providing

basic life support during medical
emergencies, the equipment and drugs
retained still enhance the diagnostic and
treatment capability of users of the kit.
At the same time, the modification
eliminates equipment and drugs which,
if misused. could compromise the health
of the passengers and the safety and
security of the flight. The training
requirement for crewmember
familiarization with the emergency
medical kit remains as proposed.

As recommended by numerous
commenters, the rule requires the
maintenance of records and the
reporting of medical emergencies as
proposed. An analysis of the results at
the termination of the reporting '
requirement in 2 years will provide the
FAA with information on medical
emergencies occurring in flight so that
any necessary changes can be made to
the medical kits, training of personnel,
or related matters.

The regulations do not specify who
should be permitted to use the kit. The
FAA has determined that resolution of
this question must be left to each air
carrier since it depends, to some extent,
upon the nature of and circumslances
surrounding each medical emergency.

The effective date of this rule has
been established as the first day of the
seventh month after publication in the
Federal Register. Thus, 6 months is
provided for each Part 121 air carrier to
acquire appropriate medical kits, install
the kits on each airplane, and develop
procedures for the use, control,
maintenance, recordkeeping, and
reporting requirements associated with
the kits.

Regulatory Evaluation

The total costs of implementing the
amendment to require emergency
medical kits include the cost of
equipping existing passenger aircraft
which will become subject to the rule,

the installation of emergency medical
kits in new aircraft manufactured during -
the 10-year period covered by this
evaluation, physicians’ services related
to procuring the contents of the kits, the
fuel penalty resulting from the added
weight of the emergency medical kits.
and the maintenance costs.

Certain costs of the rule are different
than those of the NPRM. Since some
contents of the proposed kit have been
deleted in the rule, the cost for purchase
and maintenance of the kit is lower than
that stated in the NPRM. Also, the
lighter weight of the kit reduced the fuel
weight penalty. However, the cost for
physicians’ services related to procuring
the contents of the kits is an additional
cost which was not stated in the NPRM.

Each aircraft will be equipped with
one emergency medical kit regardless of
the number of individual first-aid kits on
the aircraft. The FAA has estimated that
such emergency medical kits can be
purchased and installed for
approximately $100 per unit. The cost of
equipping existing passenger aircraft
with emergency medical kits has been
estimated to be approximately $233,000
(2,333 aircraft x $100). )

Indications are that approximately 140
newly manufactured aircraft will be
delivered annually for Part 121
passenger operations during the 10-year
period following implementation of the
rule. The total discounted present value
is approximately $90,000 for equipping
newly manufactured aircraft with
emergency medical kits.

To determine the fuel costs for the
additional weight of the emergency
medical kits, the FAA estimates that
during each year of the 10-year period
following implementation of the
proposal, an average of 3,103 emergency
medical kits will be aboard passenger
aircraft operated under Part 121. Each
emergency medical kit weighs
approximately 7 pounds, and each
additional pound of weight will result in
an estimated average fuel consumption
of 15 gallons per year per aircraft. Based
on a fuel price of 89.4 cents per gallon,
each emergency medical kit will result

_in an average additional fuel cost of
- slightly more than $94 per year. The

present value cost of the additional fuel
consumption during the 10-year period is
estimated to be $1,880,000.
Maintenance costs for the emergency
medical kits are based.on an average
requirement of 2 person-hours in labor
annually, assuming that the average
wage rate (including benefits} will be
$35 per hour and that 10 percent of the
emergency medical kits will require
replacement at a unit cost of $100. The
present value of maintenance costs is
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estimated to be approximately
$1,600,000.

Modification of the requirements for
instruction in the handling of emergency
situations under § 121.417(b}{3)(iv), to
include familiarization with the
emergency medical kit, results in a
negligible increment of training time.
Therefore, no additional cost is ascribed
to this modification.

Purchasing certain contents of t}‘e
kits, including prescription drugs, makes
necessary an additional cost for the
periodic services of physicians. This
cost is based on one physician’s
consultation per month at $250 per
consultation to provide for a bulk
purchase for prescription contents for
the kits of a carrier operating under FAR
Part 121, Currently, there are 80 carriers
actually operating under Part 121,
although more than 100 are certificated
to do so at a particular time. The total
discounted present value of consulting
services 1 day per month at $250 per day
for 80 carriers during the 10-year period
is estimated to be $1,547,000. We note
that many airlines currently employ. or
contract with, physicians for medical
services. .

The costs for creating and maintaining
records on-how the required emergency
medical kit was used, by whom, and the
outcomes of medical emergencies are
based onan expected average
requirement of 1 person-hour in labor
per medical emergency. The costs for
submitting these records or a summary
to the FAA is a negligible amount of
time and expense for postage and
handling of the reports-Although the
amended §-121.715 requires record
maintenance for 2 years, FAA
anticipates that after 2 years these
records will continue ta be created and
maintained voluntarily for other
reasons, including standard policies and
procedures relating to liability insurance
and handling of prescription drugs.
Assuming that the average wage rate
{including benefits) will be $35 per hour.,
and that an average of 2,500 medical
emergencies would occur in flight per
year, the present value of in-flight
medical emergency costs for creating
and maintaining records is estimated to
be approximately $564,000.

The present value of all estimated
costs resulting from the emergency
medical kit amendment during the 10-
year period following implementation i is
$5,914,000.

The FAA cannot estimate easily the
prospective number of lives that may be
saved or the reduction of in-flight
morbidity by providing additional
equipment and medications, but some
insight into the potential benefits can be
gained from a major air carrier's

experiences with in-flight deaths and in-
flight medical emergencies. A major
commercial air carrier under Part 121
has tracked in-flight deaths for
approximately 4 decades.

The FAA has estimated the number of
in-fligth deaths occurring annually for
all carriers by calculating the proportion
of the annual number of deaths in flight
to the annual number of passengers
carried by the major carriers. Then, the

. same proportion of annual “estimated

in-flight deaths" is applied to the total
annual number of passengers carried by
all Part 121 carriers. Using this method
of analysis, the FAA estimates that over
a period of 4 decades, approximately
840 in-flight deaths occurred on all
carriers. Moreover, the number of
deaths in flight, as a proportion of
passengers carried, has grown.
progressively smaller in successive
years as the number of annual
enplanements has increased at a rapid
rate. The annual in-flight deaths vary in
number within a small range, and the
FAA further estimates that
approximately 21 deaths currently ocenr
in flight annually. These estimates are
based upon historical information
provided to the FAA by an air carrier.
Public estimates of in-flight deaths range
to 100 annually.

From historical information, the FAA

estimates that a great majority of the in-

flight passenger deaths are elderly
people suffering from terminal ilinesses
such as cancer and heart disease. Many

_of these in-flight deaths occur quietly

and without others being aware of the
onset of the medical emergency.
However, some in-flight deaths can be
prevented with the new-rules. The
number who might be saved is
uncertain, but based on fragmentary
information obtained from airline data,
the estimate is about 10 percent of in-
flight deaths. Thus, according to FAA
estimates (21) and public estimates
(100), about 10 percent of the annual in-
flight deaths, or 2 to 10 persons, might
have been helped annually by an
emergenéy medical kit.

For purposes of economic studies, the
FAA values a life at $650,000 in 1983
dollars. The expected numbér of lives
that could be saved over the 10-year
period is 21 to 100. The expected present
discounted value of the lives that could
be saved over the 10-year period ranges
from $8.4 million to $41.9 million. This is
derived by discounting the value of life
at a 10 percent rate.

Based on these estimates, the benefit/’
cost ratio ranges from a low value of
1.42 ($8.4 million - $5.9 million) to & high

of 8.76 {$41.9 million - $5.9 million). The -

FAA's preliminary judgment is that the
lower ratio will prevail. Clearly,

information gained in the course of

" implementing the amendment will help

in refining estimates about future costs
and benefits.

"Trade Impact

The amendment will have little or no
impact on trade for both U.S. firms doing
business in foreign countries and foréign
firms doing business in the United
States. The amendments will affect only
U.S. air carriers because foreign air
carriers are not subject to Part 121.
Foreign air carriers are prohibited from
operating between poinis within the
United States; therefore, they will not
gain any competitive advantage over the
domestic operations of U.S. carriers. In
international operations, foreign air
carriers would realize some minor cost
advantages over U.S. air carriers if the
foreign countries do not require similar
emergency medical equipment.
However, these costs are negligible in
comparisan to the overall costs of
providing international passenger
services; therefore, the rule change will
essentially have no trade impact.

Regulatory Flexibility Determination

The small entities affected by the
amendment are the small air carriers
which are regulated under Part 121. The
FAA has published a size threshold of
nine or fewer operating aircraft as a
standard for small air carriers. :
According ta FAA data for the period
ended April 1983, 45 passenger air-
carriers which were subject to Part 121
operated nine or fewer aircraft.

" The impact on small entities will'be in .
direct praportion to the number of
aircraft they will be required to equip
with the emergency medical kit. The
average annualized net compliance cost
for a small carrier to meet the
emergency medical kit requirements is
estimated to be approximately $217 per
aircraft. The FAA has adopted threshold
values that define small entities and
significant economic impact, and these
values are stated in FAA Order 2100.14.
The threshold values for economic
impact are adjusted for inflation and are
expressed here in 1983 dollars. The
threshold value for small entity carriers

- is @ maximum number of nine aircraft

owned or operated. The threshold
values for significant economic impact
are an annualized cost of $47.506 for
scheduled carriers and $3,314 for
unscheduled carriers.

Since the annualized cost per aircraft
is $217 per year, a small entity carrier
with the maximum number of aircraft,
nine, would not meet the cost impact
criteria for either scheduled or
unscheduled air carriers (9 x $217 is less
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than $3.314). Therefore, this amendment
is not expected to have a significant
economic impact on a substantial
number of small entities, and a
regulatory flexibility analysis is not
required.

Conclusion

Since the amendment contained in
this document would enhance the
potential for diagnosis and initial
treatment of in-flight medical
emergencies, and the amendment could
possibly save two lives per year, the

* estimated benefits exceed the estimated
costs of implementing this amendment.
For the reasons discussed above, |
certify that under the criteria of the
Regulatory Flexibility Act, these
amendments do not have a significant
cconomic impact on a substantial
number of small entities, and a
regulatory flexibility analysis is not
required. In addition, for the same
reasons, the amendment does not
involve a major rule under Executive
Order 12291. Because it involves
important DOT policy, the amendment
is considered significant under DOT
Regulatory Policies and Procedures (44
FR 11034; February 26, 1979). A copy of
the regulatory evaluation for this
regulatory action is contained in the
regulatory docket. A copy of it may be
obtained by contacting the person
identified under the caption “FOR
FURTHER INFORMATION CONTACT.”

Paperwork Reduction Act

Information collection requirements in
this regulation (§ 121.715) have been
approved by the Office of Management
and Budget under the provisions of the
Paperwork Reduction Act of 1980 (Pub.
L. 96-511) and have been assigned OMB
Control Number 2120-0523.

List of Subjects
14 CFR Part 11

Reporting and recordkeeping
requirements, Air carriers, Air
transportation.

14 CFR Part 121

-

Aviation safety, Safety, Air carriers,
Air transportation, Aircraft, Drugs, *
Common carriers, Medical kits.

_Adoption of the Amendment

.In consideration of the foregoing,
Parts 11 and 121 of the Federal Aviation
Regulations {14 CFR Parts 11 and 121)
are amended, as follows:

PART 11—~GENERAL RULEMAKING
PROCEDURES

1. The authority citation for Part 11 is
revised to read as follows:

Authority: 49 U.S.C. 1341(a}, 1343(d), 1348,
1354(a), 1401 through 1405, 1421 through 1431,
1481, 1502, 49 U.S.C. 106(g) (Revised Pub. L.
97-449, January 12. 1983).

2. By amending § 11.101 by adding a
new OMB Control Number to the table
in paragraph (b), as follows:

§11.101 OMB control numbers assigned
pursuant to the Paperwork Reduction Act.

* * * * *
(b) * Kk ok
121.715. e 2120-0523

PART 121—CERTIFICATION AND
OPERATIONS: DOMESTIC, FLAG, AND
SUPPLEMENTAL AIR CARRIERS AND
COMMERCIAL OPERATORS OF
LARGE AIRCRAFT

3. The authority citation for Part 121 is
revised to read as follows:

Authority. 49 U.S.C. 1354 (a), 1355, 1356,
1357, 1401, 1421 through 1430, 1472, 1485, and
1502; 49 U.S.C. 106(g) (Revised. Pub. L. 97-449,
January 12, 1983).

4. By amending § 121.309 by revising
paragraph {d) to read as follows:

§ 121.309 Emergency equipment.

w0 * * * *

(d) First-aid and emergency medical
equipment. Approved first-aid kits and,
on passenger flights, an emergency
medical kit for treatment of injuries or
medical emergencies that might occur
during fllght time or in minor accidents
must be provided and must meet the
specifications and requirements of
Appendix A.

5. By amending § 121.417 by revising

- paragraph (b)(3)({iv) as follows:

§ 121.417 Crewmember emergency
training.

* * * * *

(b] * &k *

(3) * k& Kk

{iv) Illness, injury, or other abnormal
situations involving passengers or '
crewmembers to include familiarization
with the emergency medical kit; and
* * * * *

6. By adding a new § 121.715 as
follows:

§ 121.715
reports.

(a) For a period of 24 months
commencing with the effective date of

in-flight medical emergency

this rule, each certificate holder shall
maintain records on each medical
emergency occurring during flight time
resulting in use of the emergency
medical kit required under Appendix A,
diversion of the aircraft, or death of a
passenger or crewmember. These
records shall include a description of
how the medical kit was used, by whom,
and the outcome of the medical
emergency.

(b) The certificate holder shall submit
these records, or a summary thereof, to
its assigned FAA Principal Operations
Inspector within 30 days after the end of
each 12-month period during the 24
months specified in paragraph (a).

7. By amending Appendix A to Part
121 by revising the title, by adding a
subheading before the current text, and
by adding a new subheading and text,
as follows: '

Appendix A—First-Aid Kits and
Emergency Medical Kits

First-Aid Kits

* * - *

Emergency Medical Kits

The approved emergency medical kit
required by § 121.309 for passenger flights
must meet the following specifications and
requirements:

{1) Approved emergency medical
equipment shall be stored securely so0 as to
keep it free from dust, moisture, and
damaging temperatures.”

(2) One approved emergency medical kit
shall be provided for each aircraft during
each passenger flight and shall be located so
as to be readily accessible to crewmembers.

(3) The approved emergency medical kit’
must contain, as a minimum, the following
appropriately maintained contents in the
specified quantities:

Quan-
Contents tity
Sphyg ymeter 1
Stethoscope 1
Airways, oropharyngeal (3 sizes) 3
Syringes (sizes necessary to administer required
drugs) 4
Needles (sizes necessary to administer required
drugs) 6
50% Dextrose injection, 50cc 1
Epinephrine 1:1000, single dose ampule 6r equiva-
fent 2
Diphenhydramine HCI injection, single dose ampule
or equivalent 2
Nitroglycerin tablets. 10
‘Basic Instructions for use of the drugs in the kit........... -1

lssued in Washmgton, D.C. on December
31, 1985.

Donald D. Engen,
Administrator.

" [FR Doc. 86414 Filed 1-8-86; 8:45 am)
" BILLING CODE 4910-13-M _
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